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(54) Abstract Title: Isolation of subterranoon zonoo 

(57) An apparatus 130. whldi comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 each including radial passages coupled to the solid tubular members; 
and one or nrK>re perforated tubular liners 1305 each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members; and a shoe 155 coupled to the zonal 
isolation assembly; vt/herein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process performed within the welltx>re. 
Also disclosed are methods and systems of isolating a subterranean zone, extracting materialsf rom a 
producing zone and an apparatus for extracting geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZON^ 

Cross ReferencA To Related Applications 

This applicab'on is a continuation-in-part of U.S. patent application serial number 
5 ra/969,922, attorney docket number 25791.69, filed on 10/3/2001, that was a 
oontinuation-bvpart of U.S. patent application serial number 09/440.338, attorney 
docket number 2S791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6.328.113, that ctaimed the benefit of the fHing date of U.S. provisional patent 
appiicatton serial number 60/108.558. attorney docket number 25791.9. fOed on 
10 11/16/1998, the disdosures of which are incorporated herein by reference. 

The present appHcation is related to the following: (1) U.S. patent applteation serial no. 
08/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510.913. attorney docket no. 25791.7^02, Hied on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
^91.9.02. filed on 11/15/1999, (5) U.S. patent appliciation serial no. 09^23,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent appiicatton serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/588.946, attorney docket no. 25791 .17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent applteaUon serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provistonal patent applteation serial no. 60/1 62,671 . attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent appHcation serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent appiicatton serial 
no. 60/159,082, attorney docket no. 25791.34. fitod on 10/12/1999. (14) U.S. 
provistonal patent application serial no: 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. provistonal patent appiicatton serial no. 60/159.033. attorney 
docket na 25791.37, filed on 10/12/1999, (16) U.S. provistonal patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent applteation serial no. 60/165.228. attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent applicatibn serial no. 60/221.443. attorney 
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docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisipnal 
patent application serial no. 60/233.638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney 
5 doctat no. 2S79^ .48, filed on 1 0/2/2000. (22) U.S. provisional patent appfication serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, atlonwy docket no. 25|791.51. filed on 
1/17/2001; (24) U.S. provisional pata»nt appHcatkm serial no. 601/259.486, attorney 
docket no. 2S791.52, fHed on 1/3/2001; (25) U.S. provt8k>nal patent appllcatkm serial 

10 no. 60/303,740, attorney docket no. 25791 .61. filed on 7/6/2001 ; (26) U.S. provisional 
patent appfication serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S; proviskinal patent appficattori seriad no. 60/317,985. attorney 
dod(et na :^91.6'7. filed on 9/6/2001; U.S. provlskNial patent applteatkm serial 
no. 60/3318.386, attorney docket no. 25^91.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent applteation serial ho. 09/969,922, attorney docket no. 25791.69, fBed on 
10/3/2001 , the dlsdoeures of which are Incorporated herein by reference. 

Background of the invention 

This inveniton relates generally to oil and gas exploratton, and in partteuiar to isolating 
20 certain sublen^nean zones to facilitate oil and gas exptoration. 

During oil exptoratton, a wellbore typically traverses a number of zones within a 
subterranem fonnation. Sorne of Htese subtenranean SKies will produce oil and gas, 
while oUiers wiD not . Further, it is often necessary to isolate subtemanean zones from 
25 one another in order to facilitate the exploration fbr and production of oil and gas. 
Existing methods fbr Isolating subterranean production zones in order to facilitate the 
e)q»toratk)n for and production of oil and gas are conriplex and expensive. 

The present invention is directed to overcoming one or nwre of the limitattons of the 
30 exisiing processes for isoiatir^ subterranean zones during oil and gas expk>ratlon. 

Summary of the Inventfon 

According to one aspect of the present inventton, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solkJ tidMJlar members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members* one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members,, one or more temperature sensors 
5 operably coupled to one or more of the perfected tubulaf members for monitoring the 
operating tenrtperature within the perforated tubular members, one or more pressure 
sensore operably coupled to one or mora of the perforated tubular members for 
monttonng the opersOirig pressure within the perforated tubular members, and one or 
more flow sensors operat>ly coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabty coupled to the flow 
contiol valves, the temperaturs sensors, the pressure sensors, and the flow sensim for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow cmtroi valves. . At least one of the solid tubular members and me perforated 

IS tubular members are Ibnmed by a radial expansion process peribnned within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars travensing the second subtenranean zone, 
radially expanding at least one of the prinrtary solid tubulars and perforated tubulars 
within the wellbore. fluidicly coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the sobl tubulars and perforated 
tubulars, monitoring the bperating temperatunss. prsssures. and flow rates within one 
or mors of the perfbrated tubulars. and controlling the flow of fluidic materials through 
the perforated tubulars ieis a funcHon of the monitbred operattig tenrveratures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting nraterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the wenbore, posWoning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radjalty expanding at 
least orw of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soKd tubulars with the casing, fluMldy coupling the perforated tubulaiB 
5 with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fhjididy coupling at least one of the 
perforated tubulars with the producing subtmranean zone, monitoring the operatirig 
tenperatures. pressures, and flow rates within one or more erf the perforated tubulars, 
and controlling the flow of fluldic materials through the perforated tubulars as a function 
10 of the monitored qaerating temperatures, pressurss. and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtennanean zone in a wellbore is provided that 
includes means lor positioning one or more solid tubulars within the wellbore. the soHd 

IS tubulars traversing the first subtenaneah zone, means for positioning one or more 
perforated tubulars within the weilbore» the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbqre, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean ^ne to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tutnjlars, 
and nneans for controlling the flow of fluldic materials through the perforated tubulars as 
a functioniOf ttie monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracfing materials 
- from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
tubulars withir^ the weflbore, means for positioning one or mors peribriated tubulars 
30 within thd wellbore* the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, mearis for fiutdlcly coupiing the sdM tubulars with flie 
casing, means for fluidicly coupiing the peribrated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subtenanean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perf(xat6d tutHilars with the producing subterranean zone, means for nrK>nitoring the 
operatirtg temperatures, pressures, and flow rates within one or nrtore of the perforated 
tubulars, and means for controiting the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnonitored operating temperatures, pressures, and flow 
rates* 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal ieolatton assembly including: one or more solid tubular members, each 

10 solid tubular rhember including one or more external seals, one or rhora perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the interior surfaces of one or morie of 
the perforated tubular memb^ for sealing at least some of the radial passages of the 
perfected tjiAular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process perfomned within the weilbore, and the solid tubular 
liners are formed by a radial expansion process performed vidthin the wellbore. 

According to arK>ther aspect of the present invention, a nriethod of i$oldtir)g a first 
20 subten^riean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more sdM tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nr^oro perforated tubulars 
each including one or rnore radial passages within the wellbore, Vne perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars wIMn the wellbore, fluidicly coupling the perforated 
tubulars and the primary spEd tubulars, preventing the passage of fluids from flie first 
subterranean zone to the second subterranean zone within the walltxMre. external to the 
primary solid tubulars and perforated tubulars, positioning one or more soBd tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically defomnlng the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
mVrnn the weilbore, positioning one or more perforated tubutors each including one or 
5 nmre radial passages within the weUbore, the perforated tubulars traversing tt^e 
producing subterranean zone, radtalty expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the sotid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidity 
Isolating the producing subterranean zone from at least one other subterranean zone 

10 within the wellbore, fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more soHd tubular liners within the 
interior of one or more of the perforated tid>ulars, and radially expanding and plastically 
deforming the sdld tubular liners within the interior of one or more of the perforated 
tubulars to flukiicly seal at least some of the radial passages of the perforated tubulars. 

15 • • * . 

According to another aspect of the present invention, a system for isoleting a first 
subterranean zone .from a second subterranean zone in a wellbore is provided that 
includes means for positionihg one or mors solid tubulars within the wellbore. the solid 
tut>ulars traversing the first subterranean zone, means for positioning one or more 

20 perforated hjbulars each Including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, rr^ns for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the weilbore extendi to the primary solid tidHJlara and 
perforated tubulars, means for pbsitiorung one or more solid tubular liners within the 
Interior of one or more of the perforated tubulars, and means for radially expandfng and 
plastically deforming the sofid tubular liners withm the interior of one or nme of the 
perforated tubulars to ftuidtdy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each inducting one or mom radial passages withjn the welllx>re, the perforated tubulars 
traversing the producing subterranean zone, nieans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellt>6re. means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars. means for fluidicly isoiatfng the produdng subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluidiciy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more soBd tubular liners within the interior of one or nnore 

10 of the perforated tubulars, and means for radially expanding an6 plastically deforming 
the sdid tubular liners within the interior of one or more of Qie perforated tubulars to 
fluididy seal at least soma of the radial passages of the perforated tubulars* 

According to another asped of the present invention, an apparatus is pnsvlded that 
15 Indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular mmibers, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isoiation assembly. 

According to another asped of the present invention, a method of Isolating, a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more idid tubulars within the wellbore, the solid tubulars 

25 ' traversing the first subterranean zone, posltlonbig one or more perforated tubulars 
each Induding one or mors ratfal pass^es within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the (mmary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary soRd tubulars and perforated tubulers, sealing off an annular region within at 
least one of the perforated tubulars, and injedlng a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
ttie radial passages of the perforated tubulars. 
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• According to another aspect of the present inventton, a method of extracting materials 
from a producing subten-anean norm in a wellbore, at least a portion of the weiltwre 
inchiding a casing, is provided that Includes positkMiing one or more solid tubulars 
5 within the wellbore, posittoning one or more perforated tubulare each Including one or 
more radial passages wHhin the waOboTe. the perforated tubulare travereing the 
producing siibtsnanean zone, radially expanding tii least one of the soHd tubulare and 
the pefforated tubulars within the wellbore, fluidlciy coupling the soHd tubulare with the 
cas^, fluidiciy ooupling the pwforated tubulare with the solid tubuiare. fluidicly 

10 isolating tbe produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluidiciy ooupSng at least one of the perfbratad tubulare with the 
producing subterranean aone. sealing off an annular region within at least one of the 
perforated tubutars, and injecting a hardenabie fluidic sealing material, into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulos. 

According to another aspect of the present invention, a system for isolatbig a firet 
subterranean zone from a second subtenanean zone In a wellbore is provided that 
includes means for positioning one or more solid tujxilara within the vrellbore, the solid 

20 tubulare travereing the first subtenanean zone, means for positioning one or more 
perforated tubulare each Including one or more radial passages vvithin the wellbore. the 
perforated tubulars traversing the second subterranean arane. means for radially 
expanding at least one of tite solid tubtdare and perforated tubulare within the weijbore. 
means for fluidiciy coupling the perforated tubuiare and the solid tubulare, means for 

25 prevejiting the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welbore external to the primary solid tubuiare and 
• perforated tubulare. ineans for sealng off fin annular region wilNn at Irast one of the 
perforated tubulare. and means for ir^jeding a hardenabto fiuicRc sealing material Into 
the seated annular regions of the perforated tubulare to seal off at least some of the 

3Q radial passages of the perforated tubulare. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean rone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 



8 



tubuiars within the welltK)re, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of tto solid tubuiars and the perforated tutn^lars within the welibore, means for fluididy 
5 oMjpfing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soBd titulars* means for fluMidy Isolating the producing subtenanean 
zone from at least one other subtentinean zone within the vifelibore, means for fluidlcly 
coupling at least one of the perforated tubulars with the produdr^ subtenanean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 
10 arxl means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present Inventioh. an apparatus Is provided that 
IS includes a zonal isolation assembly positioned within a welibore that traverses a 
subtenanean fonnatlon including: one or more solid tubular members, each solid 
tubular niember including one or more extemai seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assenr>bty. At least one of the solid tubular members and the perforated 
20 tubidar members are fbnned by a radial expansion process performed within the 
welbpre, and at least one of the perforated tubular memt)ers are radiaHy Expanded into 
intimate contact with the subtenanean fomiaUon. 

According to another aspect of the present Invention, a ntelhod of isolatbig a first 
25 subterranean zone from a s€!oond subterranean zone in a welbore is provided that 
Includes posittonirig one or more solid tubulars wlttdn the welibore, the soKd tubulars 
traverBlng the first subtenranean zone, posiUohing one or more perforated tubuiars 
witMn the welibore each including one or more radial passages, the perforated tubulars 
traversffig the second subtenanean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubiters within the welibore, radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fkiididy cckipllng the perforated tubulars and the solid tubulars. and preventing the 
passage of fluids from the first subtenanean zone to the second subtenranean zone 

within the welibore external to the solid tubulars and perforated tubulers. 

« 
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According to another aspect of the present invention, a method of extracting materials 
from a producing sut)terraneari zone in a weijbore, at least a portion of the wellt)ore 
including a casii^, is provided that includes positbning one or more solid tubulars 
5 witfiin the welbore* positioning one or more perforated tubuters within the welttxra 
each Including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean tone, radially expanding at least one of the solid tubulars and 
the perforated tubulars withbi the wellbore, radlaliy expanding at least one of the 
perforated tubulars into Intimate contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluktidy coupling the perforated tubulars 
wHh the solid tubulars. fluidicly isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, and fluidioly qoupiing at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubularB wittiin the wellbore, 
mesNis for radiaUy expanding at least one of the perforated tubulars into iatimate 
contact with the second subterranean zone, means for fluidicly coupling the perforated 
tubulars arid the solid tubulars* and means for preventing the passage of fluids from the 

25 first subtenanean zone to the second sutrtenranean zone within the wellbore external to 
the soBd tubulars and perforated tubulars. 

According to anoOier aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a wellbore, at least a portion of the wellbbre 
30 including a casing, is provided that Includes means for positioning one or more soW 
tubulars within the wellbore, means for positioning one or noore perforated tubulars 
within the wellbore each including one or more radial openings, the perforated tubulars 
Iraversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, meais for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluldlcly .coupling the perforated tubulars with the solid tubulars. 
nieans for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wetlbore, and means for fluidiciy ooupTmg at least one of 
the perforated tubulars with the producing subterranean zone. - 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10. subtenranean forniation and includes a perforsded welibore casing, irkiuding: one or 
more solid tubular members, each solid fubutar member Including one or more exiemal 
seals, one or more perforated tubular members coupled to Uie solid tubular members, 
and a shoe coupled to the zonal isolation assemtrty. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed wlttiin the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated weltt)ore 
casing. 

According to another aspect of the present Invention, a method of Isolating a first 
20 subtenanean zone from a second subtenranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zme, positoning one or more perforated tubulars 
within the wellbore each Irn^luding one or mors radial passages, the perforated tubular^ 
25 traversing the second subten^nean zone, ra(fial|y expanding at least one of the prirnary 
solid tubulars and perforated tubulars within the weHbors* radially expanding at least 
one of the perforated tubulars into intimate oontSK^rvvlth the perforated casing, fluidiciy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

AcconJing to another aspect of the present Invention, a method of extracting materlalis 
from a producing subten^nean zone in a wellbore, at least a portion of the welibore 
including a casing and a perforated casing that traverses the producing subterranean 
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zone, is provided that includes positioning one or nwre solid tubulars wilhin the 
. wellbore, poslttoning one or more perforated tubulars wtthin the wellbore each including 
one or ntore radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore^ radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated casing, fluidicty coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy Isoiating the producing subtenanean zona from at least one other 
subterranean zone within the wellborSt and flutdldy coopling at least one of the 
10 perforated tubulars witf) the producing subterranean zone. 

Acomding to another aspect of the present Inventton, a system for isolating a ftet 
subterranean zone from a second subtenranean zone Ih a welibore ttiat includes a 
perforated casing that traverses the second subtenanean zone, is provided that 

IS Includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zdne. means for positioning one or more 
perforated tubulars within ttie wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

20 means for radially expanding at least one of the perforated tubulars into' intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone wtthin the wellbore external to the 
solid tubulars and perforated hibulars. 

25 

According to another aspect of the present inventton, a system for extracting materlals 
' from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
indudtng a casing and a perforated casing that traverses the produdng sid>tenanean 
zone, that Indudes means for positioning one or more sdU tobulars within the 
30 wellbore, means for positioning one or mem perforated tubulars within the wellbore 
tech induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one erf the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing, 
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means for fluidiciy coupling the solid tubulars with the casing, means for fluldldy 
coupling the perforated tubolars with the solid tubulars, means for fluididy isdating the 
producing subtenranean zone from at least one other subterranean zone within the 
weDbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another asped of the present invention, an apparatus Is proiynded that 
Includes a zonal isolation assernbly induding: one or more solid tubular menr4)ers. each 
sond tubular member induding one or more external seals, one or more perforated 

10 ti4>utar members each Including radial passages coupled to the solid tubular members, 
and one or more |}erforated tubular liners each Including one or more radial passages 
coupled to the interior surGaoes of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assemUy. At least one of the solid tubular 
members and the perfbrated tubular members are formed by a radial expansion 

15 process perfomned within the wellbore, and the perforated tubular liners are fomned by 
a radiiat expansion process perfonmed within the welibore. 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tijribulars within the welibore, fiuUidy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the welibore mtemal to the 
primary sc^d tubulars and perforated tubulars, positioning one or more perforated 
hJbular liners within the interior of one or mora of the perfbrated tubulars, and radiaHy 
expanding and plastically defonmir^ the perforated tubular Uners witNn the Interior of 

30 one or mora of the perforated tubulans. 

According to another asped of the present invention, a method of extrdding nr>aterials 
from a produdng subterranean zone in a welibore, at least a portbn of the welibore 
induding a casing, is provided that indudes positioning one or more solid tubui6rs 
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within the wellbore, positioning one or more perforated tutMiiars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
5 casing, flukfidy coupling the perforated tubidars with the solid tubulars, fiuldidy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the .wellbore, fluMlciy coupling at least one of the perforated tubulars with the 
producing subtenenean zone, posRIonind one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

IS includes n^ans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positic^ing one or more 
perforated tubulars each including one or nx>re radial passages within the wellbore, the 
perforated tubular^ traversing the second subterranean zone, means for radially 
e)^anding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wellbore exiemsd to the primary solid tubulars and 
perforated tubulars, means for posRioning one or tnm perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plastically .deforming the perforated tubular Dhers within the Inferior of one or more 
of the perforated tubulars. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone In a wellbore, at least a |w>rtion of the wellbore 
30 including a casing, is provided that includes rneans for positioning one or more solid 
tubulars within the wellbore, means for positkming one or more perforated tubulars 
each including one or more radial passages wrthtn the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, rneans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellborOi means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone. 
5 means for poslttoning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars, and means for radially expanding and plastlcdljy 
deforming the perforated tidMJlar liners within the interior of on$ or nriore of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly includbig: one or nmre scrild tubular members, each 
solid tubular member Including one or more extemal seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more oneway valves for controllably fluididy ooupHrtg the perforated 

15 tubular members, and a shoe ooupied to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process perfdnned within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
weHbore, the perforated tubulars traversipg the second subteninean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars wKhin the wellbore, 
fluidic^ coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone lb the second subtennanean zone 
within the welttxve extemal to the primary solid tubidars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has been depleted. ^ 

According to another asped of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore Induding a casing. Is provided that indudes positioning one or more solid 
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tubulars within Ihe wellbone, positioning two or more perforated tubulars each Including 
one or more radial passages within the wellbore. the perflated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, ftuldlcly coupling the solid tubulars with the 
5 casing, flMldlcly coupling the ^perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zbr>e from at least one other subterranean zone 
within the w^ore. fluklidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids fnom passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present inventiorip a system for isolating a first 
subteiranean zone from a second subten^nean zone having a plurality of producing 
zones In a wellbore is provided that Includes means for positiming one or more solid 

15 tubidars within the wellbore. the stolid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, me)ans for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, nr^ahs for positioning one or more 
perforated tubular liners within the interior of one or nfK>r6 of the perforated tubulars, 
and means for preventing fluids from passing from (Kie of the producing zones that has 

25 not been depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materiats 
from a plurality of producing subterranean zones in a wdlbore, at least a portion of the 
wellboie Inditing a casing, is provided that includes means for positioning one or 
30 more solid tubular^ within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubutars within the wellbore, means 
for fluidicly coupling the solid tubulars with the casing, means for fluidicly coupling the 
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perforated tubutars with the solid tubulars, means for fluididy Isolatlr^ the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars wim the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present Invention, an apparatus for extracting 
10 geolhermal energy from a subterranean fbnnatlon containing a source of geothemnal 
energy provided that Includes a zonal isolation assembly positioned wHhin the 
subterranean fbrrhation including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
men^bens each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the sofid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the welibore, 

20 

According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a secorul subtenanean zone including a source of geothermat 
energy In a wellbore is provided that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the flrst subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing, the second subterranean zone-, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluMidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of flulcb from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners withiri the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothemial energy fronr> a subterranean geothenndl zone In a wellbore, at teast a 
portion of the welKxw including a casing, is provided that Includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 
5 each Including one or rrare radial passages within the wellbore, the perforated tubulars 
iraversing the subterranean geothennal zone, radially expanding at least one of the 
solid tubulars and the perfbratad jtubulars within the wellbore, fluidicly coupling the sqlld 
. tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fhiididy isolating the subterranean geothemial zone from at least one other 
10 subterranean zone within the wellbore, and fluidicly ooupfing at least one of the 
perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a isecond geothermai subterranean zone In a wellbore is 

15 provided that include means fbr positioning one or more solid tubulars within the 
wellbore. the solid tubulars traversing the first subterranean zone, means for 
positioning one or nK)re perforated tidHilars each Ihduding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothemnal 
subtenansan zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluldldy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geotherrr^l subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present Invention, a system fbr extracting 
geothennal energy firom a subterranean geothennal zone in a wellbore, at least a 
portfon of the wellbore Including a casing, is provided that Includes means fbr 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perlbrated tubulars each Including one or more radial passages within the 

30 wellbore, the perforated tubulars travming the sut^terranean geothemnal zone, means 
for radi&rily expanding at least one of the solid tubulars arxl the perforated tubulars 
within the wellbore, means for fluididy coupling the sdid tubulars witti the casing, 
means for fluidicly couplb^g the perforated tubulars with the solid tubulars, means for 
fluididy Isolating the subtenanean geothenriai zone from at least one other 
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subteiranean zone within the wellbore, and means for fluldlcty coupling at least one of 
the perforated tubulars with ttie subterranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 Indudee a zonal isolation assembly, including: one or more solid tubular members, each 
solid tubular member including one or more extemal seate, one or more perforatad 
tubular membere each including one or more radial passagels coupled to the solid 
tubular rmmbere, and a shOe coupled to the zonal isolation assembly. At least one of 
the soTid tubular memb«s and the perforated tubular membere are formed by ia radial 
10 • expansion process perfcmned within the wellbore. and the redial passage of at least 
one of the perforated tubular membere are cleaned by further redial expansion of the 
perforated tubular membere within the wellbore. 

According , to another aspect of the present invention, a method of isolating a firet 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positiohing one or more solid tubulare within the wellbOre, the solid tubulare 
traversing the ftret subterraneari mne, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulare within the wellbore, fluldidy coupling the 
perforated tubulare and the solid tubulare, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulare and perforated tubulare, and cleaning materials from the radial 
passages of at least ohe of the perforated tubulare by further radial expansion of the 
25 perforated tutnilare withiri the wellbore. 

According to another aspect erf the present iriventidn, a method of exbacting mat^ls 
from a producing subterranean zone in a wellbore, at le»t a portion of the w^bore 
including a casing, is provided that includes posiOoning one or more solid tubulare 
30 within the wellbore, positioning one or wore perforated tubulare within the wellbore 
each including one or more redial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expcmding at least one of the solid tubulars and 
the perforated tubulare within the wellbore, fluidldy coupling the solid tubulare with the 
casing, fluidldy oouplirig the perforated tubulare with the sdid tubulare. fluldidy 
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isolating the producing subterranean zone fronn at least one other subtenranean zone 
within the welibore, fluldidy coupling at feast one of the perforated lubirtars with the 
produdng subterranean zone, monitoring the operating temperatires, pressures, and 
Haw rates within one or more of the perflated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the welibore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

10 includes means for positioning one or more solid tubuters within the weObore. the solid 
tubulars traversing the first subterranean zon6. means for posittoning one or more 
perforated tubulars within the welibore each Including one or more radial passages, ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at ieast one of the solid tubulars and perforated tubulars within the welibore, 

15 means for fluldidy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welit)ore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials fn:»m the radial passages of at least on^ of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 welibore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore. at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or more solid 

25 tebulans within the welibore,. means for positioning one or more perforated tubulars 
wilNn ttw weKbore each Including one or more'radlai passagee, the perfbrated tubulare 
traversing the producing subterranean zone, nwans for radially expanding at least one 
of the soHd tubulare and the perforated tubulars within the welibore. means for Huididy 
coupling the solid tubulars with the casing, means for flutdidy coupHng the perforated 

30 tubulars with the soHd tubulars. means for fluldidy Isolating the producing subterranean 
zone from at least one other subterranean zone wHhin the welibore, means for fluldidy 
coupling at least one of the perforated tubulars with the producing sirtitenanean zone, 
and means for cleaning materials from the radial passages of at least one of the 

20 
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perforated tubutars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the plaoeifnent of an Illustrative dmbodimeht of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b IS a cross sectional iiiustratipn of the system of Hg. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectionai Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellb<m. 

Fig. 3 is a cross sectional illustration <tf an illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a crose eedional illustration of an iilusbative embodiment of the uptetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubuiarmember of Rg. 5a 
after radially expanding and plastlcany defbmiing the ends of the expandable tubular 
30 member. 

Fig. Sc is a cross secUonai illustration of the expandable tubular member of Fig. Sb 
after fbmning threaded connections on the ends of tlie expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a crbss-sedional iDustration of an exemplary embo(fiment of a tubular 
expansion oone. 

Fig. 7 is a cross-sectional BlustraUon of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional jllustmtion of an alternative embodiment of the 
systmi for Isolating subterranean zones of Rg. 1 

Fig. 9 is a fragmentary cross sectlona| illustration of an embodiment of a method for 
15 Bning one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 ^^rith a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional Illustration of an embodiment of a method for 
sealing c»ie of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenabie fluidlc sealing materiai. 

Fig. 1 1 is a fragnnentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of ttie system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fonration. 

25 

Rg. 12 Is a fragnientary cmss sectional illustration of an embodiment of a method for 
coupling one of ttie perforated tubular rnenribers of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional lllustratfon of an embodiment of a method for 
Hnlng one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 is a fragmentary cross sectional itiustratlon of an alternative emlxxJinnont of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustratioR of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothenmal energy firom a subtenranean geottiermal zone. 

Detailed Description of the Illustrative Embodiments 

10 . An apparatus and method for isolating one or more subterranean zohbs from one or 
more other subterranean unes is provided. The apparatus and nr^ethod pemrilts a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with oonveRtionai« well Icnown, production completion 

15 equipment and methods using a series of packerSp solid tubihg, perforated tubing, and 
sliding sleeves; which will be inserted into the disclosed apparatus to pemlX the 
commingling and/or isolation of the subtenranean zones from each other 

Refening to Fig. 1, a weilhore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 Inciudes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean formation 115, the wellbore 
105 may be extended in a wen Icnown manner to traverse the various, productive and 
non-productive zones, Including the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodiment in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided that inciudes one or more 
sections of solid casing 135, orie or more external seals 140, one or more sections of 
30 perforated casing 145. one or more intenmediate sections of sdid casing 150. and a 
solid shoe 155. in several exemplaiy embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
ftpm one end of ttie solid casing 1 35 to the other end of the solid casing 1 35. The solid 
ca^ng 135 nnay comprise any number of cor»ventional commerdally available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fibeigiass. In a preferred embodbnent, the soiki casing 135 comprises oUfield 
tubutevs avdl^le from various foreign and domestic steel mNb. 

t 

The soM casing 135 is prsferaUy coupled to the casing 110. The solid casing 135 
nfwy be coupled to the casing 110 using any number of conventional commercially 
10 available proonses such as, for example, wekHng, slotted and expandable connectors, 
or expmdabie said connectors. In a piefened en^iment, the 8^ casing 135 Is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 1 35 
may comprise a pluralify of such solid casing 135. . 

15 The solid casing 135 is preferably coupled to one mors of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^as, for example, vveldlng. or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 1 35 is 
coupled to the perform casing 145 by expand^le solid connectors. 

20 

in a preferred embodiment, the casirig 135 Includes one more valve members 160 for 
controlling the flow of fltdds and other materials within the Interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
imemal tubular string yvWi various anangements of packms, perforated tubing., sliding 
25 steaves, and valves may be. employed wWiln the apparatus to provide various options 
for commingling and isoteting subterranean zones from each other whBe providing a 
fluid path to the suifaoe. 

In a particularhr preferred endxxliment. the casing 135 Is placed Into the weObore 105 
30 by expanding the casing 135 in the radial direction into Intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial directton 
using any number of oonventionai oommerdally avaltebte methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any nunnber of conventional oommercially available sealing 
materials suitable for Mating a casing In a weltt)ore euch as, for example, lead, rubber 
5 or epocy. In a prefoned embodiment, the seals 140 comprise Stratalok epoxy rrateriai 
avallaUe from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, ofl and gas may be produoed from 
a producing stditenanean zone within a subtenanean formation. The perforated 

10 casing 145 may oomprise any number of conventiohal oommercially available sections 
of slotted tubular casing. In a preferred embodiment, the perfbraited casing 145 
comprises expandable slotted tubular casing available from Petroline In Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, . 

IS Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid ca«ng 135 using any number of 
conventional oommerdally available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors. In a preferred embodirhent, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intemnediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment, the perforated casing 145 is coupled to the intermetfete solid casing 150 
by expand^ soOd connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventlonal commendally available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodinnent the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
\wellbore 105 t)y exparKiIng the perforated casings 145 In a radial direction into intimate 
contact with the interior walls of the welU)ore 105. The perforated casings 145 may t>e 
expanded in a radial direction using any number of conventional commercially available 
processes. 
10. . 

The intemiediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 . may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
IS a preferred embodiment, the intemiediate solid casing 150 comprises oilfleld tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The Intemiediate solid casing 150 may be couple to the 
20 perforated casing 145 using any number of conventional commercialty available 
processes such as, for example, welding, or solid or slotted expandable connertors. In 
a preferred entixxiiment, the intermediate solid casing 150 is coupled to the perforated 
ca«ng 145 by expandable solid connectors. The intermediate solid casing ISO may 
comprise a plurality of such intenmedlate solid casing 150. 

25 

In a preferrsd enibodlment. the each intermediata solid casing 150 Includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intemnediate casing 1 50. In an alternative embodiment, as will be 
recognized by persons having ordinary slcill in the art and the benefit of the present 
30 (fisdosurs. during the produclton mode of operation, an intmial tubular string wHh 
various arrangements of packers, perforated tubing, sliding sleeves, and valvm may be 
eniployed within the apparatus to provide various options for oommingling and isolating 
subtmanem zones from each other while providir^ a fluid path to the surface. . 
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In a particularly preferred emi>ocliment» the intermediate Casing 150 is placed into the 
wellbore 105 by expanding the intennedlate casing 150 in the radial direction into 
intinruite contact with the interior walls of the wellbore 105. The intemtediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commercially available methods. 

h an alternative embodiment one or more of the lotarmediate solid casings 150 may 
be omittBd. In an alternative preferred embodiment, one or more of the prorated 
casings 145 are provided with one or more seals 14b. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional oomrrorcially available shoes suitable 
for use in a wellbore such as« for example* cement fiOed shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment the shoe 155 is selected 
to provide suffldent strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefened eiTrix)diment the apparatus 130 indudes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more vah/e members 
160, n perforated casings 145, n-1 intermediate solid casings 150. each wtth one or 

25 more vah^e members 170» and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controHably produced from 
the targeted oil sand nne 125 using the perforated casings 145, The oil md gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemAs iscrfated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fiuldldy belated from the zone 120. The seals 140 further pemnits isolated 
sections of the zone 125 to. be fluidldy isolated from each other, in this manner, the 
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apparatus 130 pennits unwanted and/or non-productive subtenBnean zones to t>e 
fhjidicly isolated. 

m an attenu^ embodiment, as will be recognized by persons having ordinary sitili in 
5 the art and also having the benefit of the fwesent disclosure, during the production 
mode of operation, an internal bjbular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and vah«8 nmy be employ«KJ within the ap^ 
provide various optbns for commingling and isolating subtennanean zones 1mm each 
other wNie providing a fluid path to the surface. 

10 

in several alternative embodlments,'the solid casing 135, the perforated casings 146. 
the Intermediate sections of sbUd casing ISO, and/br the solid shoe 156 are radiaRy 
expanded and plasticany deformed witMn the w^bore 105 In a conventional manner 
and/or using one or more of the methods and apparatus disclosed In one or moiB of 

15 the following: (1) U.S. patent applicatipn serial no. 09^454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913. 
attorney dod^et no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350. attorney docicet no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440.338, attorney dodtet no. 25791 .9.02. filed on 11/15/1999, 

20 (5) U.S. patent applicatk)n serial no. 09/523,460, attorney docl<et no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895. attorney docket no. 
25791 .12.02,. fled on 2/24/2000. (7) U.S. patent application serial no. 09/511,941. 
attorney docicet no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588,946, attorney docket na 25791 ;17.02, filed on 6/7/2000, (9) U.S. patent 

25 appflcatkm serial no. 09/559.122. attorney docket no. 25791 .23.02, filed on 4/26/2000. 
(10) per patent appOcatton serial no. PCT/USOO/18635, attorney docket no. 
25791,26.02. Med on 7/9/2000. (11) U.S. provisional patent appNcatton serial no. 
60/162.671. attorney docket no. 2579127. filed on 11/1/1999. (12) U.S. provistonal 
patent appflcation serial no. 60/154,047, attorney docket no. 25791 J29, filed on 

30 9/16/1999. (13) U.S. provisional patent appiicatton serial no. 6C/1 59.082, Mtomey 
docket no. 25791.34. filed on 10/12/1999, (14) U.S. provistonal patent appHcatton serial 
no. 60/159.039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent appllcatton serial nO. 60/159,033. attorney docket no. 25791.37, filed 
on 10/12/1099. (16) U.S. proviskmai patent «q)plicatk)n serial no. 60/212,359, attorney 
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docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional patent application serial 
no, 60/165,228. attonr>ey docl<et no. 25791.39. filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attcmey 
5 docket no. 25791 .46» filed on 7/26/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent apprication serial no. 60/237.334, attorney docket no. 25791,48. fHed on 
10/2/2000, (22) U.S. provisidnal patent application serial no. 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2b01; (23) U.S. provisional patent appllcatton serial 

10 no. 60/262.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provistonai 
patent application serial no. 60/259,486, attorn^ docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provistonEd patent appltoation serial no. 60/303,740. attorney docket 
no. 25791.61, fifed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provlstonal. 

15 patent application serial no. 60/317,985, attonney docket no^ 25791.67,. filed on 
9/6/2001; (28) U.S. provisional patent appllcatton serial no. 60/318,386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteatk)n serial no. 
09/969,922, attorney docket no. 257^1.69, filed on 10/3/2001, the dlsctosures of wliich 
are incorporated therein by reference. In an exemplary embodiment, the radial 

20 clearances between the radially expanded solid casings 135. perforated casings 145, 
intemnediate sections of solid casing 150, and/or the soFid shoe 155 and the weltbore 
105 are eliminated thereby eliminating the annulus between the scriid casings, the 
perforated casings 145. the Intermediate sectons of solid casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this manner, the optkmal need fbrfilling fhB annulus 

25 with a filter material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d^ an illustrative embocfiment of a system 200 for isolating, 
subterranean formattons Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defties a passage 204a is coupled 
30 to an end of the tubular support member 202. in an exemplary embodiment, tl^ 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
desGrit)ed. 
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A pre-€xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
. 204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c. another pre-expanded end 

5 206d» and a sealing meinber 206e coupted to the exterior surface of the unexpended 
Intermediate portion, in an exennpiary embodiment, the Inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended intenhediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre^xpanded end 208a of 

1 0 * the first expandable tubular menrtber 206 by a conventional ttveaded connection 

An erul 210a of a slotted tubular metriber 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expsmdable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubuiar member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventionai threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the oHier 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intemiediate portion 214c, another pre^xpanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
rntemiediate portion. In an exemplary embodiment the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second .expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intenmediate 
portion 214c. 

25 

An end 216a of a slotted tubuiar member 216 that defines a passage 216b 1$ coupled 
to the other pre-expanded end 21 4d of the second expandable tubular nwmber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular miamber 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubuiar member 220 that defines a passage 220b is coupled to ttie other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre^xpanded 
end 220d, and a sealing rnember 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends, 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupM to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodimmt, the inside and outekle diametere of the pre-expanded 
10 ends, 206d. 206d, 214a, 214d. 220a and 220d. of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210. 212. 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
21 4e. and 220e, of the expandable tubular members, 206, 214, and 220, respecth/ety. 
further include anchoring elenients for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotied tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alten^atlve embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean formation. 

In an exemplary en^odiment, as Illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subten^nean fonnation 226 that includes a 
water zone 226a and a targeted oil saiHl zone 228b. The borehole 224 may be 

25 poeitiDned in any orientation from vertical to hbri^tai. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported In a conventional 
manner using, for example, a sOp Joint, or equivalent devtoe in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relath^ to 
one or more of the expandable tubular members, 206, 214. and 220. and tubular 

30 members, 210. 21?, 216, and 218. 

In an exemplary embodiment, as illistrated In Fig. 2b, a fluktlc material 228 is then 
injected into the system 200, throu^ ttie passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exranriplary embodiment, as 'illustrated In Fig. 2c. the continued injection of the 
fluMIc material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18:below the tubutar e)^nsion cone thereby radially 
expanding and plasficaUy deforming the expandable tubular member 206 off of the 
tapered external swface 204b of the tubular expansion cone 204. in particular^ the 
intsmiedlate non pre^xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defonned olf of the tapered external surfeoe 204b of 

10 the tubi^r expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently. tNe radially exparKied 
intermediate portion 206e of the expandable tubular member 206 is thereby coupled to 
the weHbone casing 104. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastlcsdiy defomned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204. the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220,. are radially expanded and plasHcally defonned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expmdabie tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a resuH, the sealing member 214e engages the 
interior surftee of the welbore 224. Consequenfly. the radially expanded ihtemiediate. 
portion 214c of the second expandable tid>uiar member 214 Is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intemnetflate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weM}orB l04. Furthemiore. tite continued bpplcation of tiie upward force to the tubular 
member 202 will then dtef^ce the hjbular expansion oon^ 204 upwardly into 
engagement with the pre-expanded end 220a of ttie third expandable tubular member 
220. Finally, the continued apfdicatlon of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204, In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tutxjiar member 220 is radially expanded and plastically deformed off of the tapered 

5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surfece of the wellbore 224. Consequently, the 
radially expanded intertnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary eml>odiment, the radially 
expanded intemiedlate portion 220c of the third expandable tubular member 220 Is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
flukJidy isolated from the taigetad oH sand zone 226b. 

After oonrtpleting the radial expansion and plastic deformation of the thM expandable 
tubular member 220, the tubular su|:>pprt member 202 and the tubutar expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the inlennediate non pre-expanded 
portions, 20ec. 214c, and 220c. of the expandable tubular manors. 206, 214, and 
220, respecth/aly, are radially expanded and plastically defonmed by the upward 

20 dispteceriient of the tubular expansion cone 204. As a result, the sealing members. 
208e, 214e. and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular membere, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular- 
membere, 206, 214, and 220, the shoe 208. and the slotted tubular members. 210, 
212, 216, and 218, do ntil have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside dlametere of the expandable tubular 
membere, 206, 214, and 220, and the slotted tubular members, 210, 212. 216. and 

30 218. after the radial expansion process, are substantially equal, in this rtianner. 
additional conventional tools and other conventional equipment may be easily 
positioned within, and mov^ through, the expandable and slotted tubular membere. In 
severel altematlve embodiments, the conventional tools and equipment Include 
conventional valving and other oc^ventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tutelar memljers. 206. 214, arid 
220, and the slotted tubular memt)ers,.210, 212, 216. and 218. 

Furthermore, in the system 200, the slotted tubular membere 210. 212, 216, and 218 
5 are IntBiteavad annong the expandable tubular memberB, 206, 214, and 220. As a 
result, became only the intermediate non pre^)qpanded portions. 206c, 214c ar>d 
220c of the expandable tubular ifiembers, 206. 214. and 220, respedhfely. are radially 
expanded and plastically defonnad. the slotted tubular membere. 210. 212. 216. and 
218 can be conventional slotted tubular membere thereby significantly reducing the 

10- cost and complexity of the system 10. Moreover, because only ttw intemiediate non 
pre-expanded portions, 206c 214c and 220c of the expandable tubular membere. 
206, 214, and 220, respectively, are radially expanded and i^stically defonned, the 
number and length of the interleaved ^stted tubular membere. 210. 212, 216, and 219 
can be much greater than the number and length oif the expandable tubular mambere< 

15 In an exemplary embodiment, the total length of the IntBrmedlate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members, 206. 214. and 
220, Is approximateiy 200 feet, and the total length of the slotted tubular membere, 
210. 212, 216. and 218, is approximately 3800 lieet. Consequen«y, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feet. 

Furthenmore, the seabig rtiembers 206e, 214e, and 220e, of the e)9andable tubular 
membere, 206, 214, and 220, respectively, are used to couple the expandable tubular 

25 membere and the slotted tubular membere. 210. 212. 216. and 218 to the wellbore 224, 
the radial gap between ttie slotted tubular membere, tha expandable tubular membere, 
and the weMiore 224 may be large enough to efTedively eliminate the poesbiiity of 
damage to the ^cpandaUe tubular rnembere and slotted tubular membere during ttie 
placement of the system 200 within the wdbore. 

30 . 

in an «cemp!ary embodiment, the pre-expanded ends, 20Qa, 206d, 214a, 21 4d, 220a, 
and 220d, of the expandable tubular membere, 206. 214, and 220, r«8pectlve^. and 
the slotted tubular members. 210. 212, 216. and 218, have outside diametere and wall 
tNcknesses of 8.375 inches and 0.350 Inches, respecthfely, prior to the radial 
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expansion, the intermediate hon pre-expanded portions, 206c. 214c, and 220c, of the 
expandable tubular menibers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the Inside diameters of the 
5 intenrnediate pc^ohs, 206Cp 214c, and 220c, of the expandable tubular members. 206. 
214, and 220, are eqwi to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment the' pre-expanded ends, 206a, 206d« 214a, 214d, 220a. 

10 and 220d, of the expandable tubular member, 206, 214^ and 220, respedively, and 
the slotted tubular members, 210. 212, 216, and 218, have outside diameters and wall 
. thicknesses of 4.500 inches and 0.250 Inches, respectively; prior to the radial 
expanslcm, the Intenmedlate non pre-expanded portions* 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 

15 of 4.000 inches; the slotted tubular members, 210. 212, 216. and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c. 214c. and 220c, of the exparKlable tubular members, 206, 
214. and 220. are equal to 4.000 Inches; and the wellbore 224 has an Inside diameter 
of 4.892 Inches. 

20 

in an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil. gas, and/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and mdudes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intennnediate portion 300d, a second tapered portion 300e, 
and a second eixi 300f Including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intermediate sealing mernber 300g that is 
coupled to the exterior surface of the intenrnediate portion 300d. 

In an exemplary embodiment, the tubular memt)er 300 has a substantially annular 
cross section. The tubular mmnber 300 may be fabricated from any number of 
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conventional commerciaity available niaterials such as. for example. Oilfield Country 
Tubular Goods (OCtG), 13 chromium steel tubing/casing, or L83, J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
siibatantteirty droular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 3Q0a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Du^, and a second inside diameter D2. in an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 

10 In an exemplary embodiment the firet and second inside diameters, Dt and D2, are 
gfeater than the intennediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intenrriediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diametens of the first and second ends, 300b and 
SOOf, of the tubular member 300 Is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 3Q0b and 
SOOf, of the tubular member 300 include wail thiclcnesses, ti and tz, respectively. In an 

20 exemplary embodiment, the outside diameter of the intenmediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the firet 
and second ends, 300a and SOOf. The intenmediate portion 300d of the tubular 
member 300 includes a wall thickness tmr. 

25 in an exmiplary embodiment, the waU thicknesses ti and tz are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wait 
thicknesses, tt and are both greater than the wall thickness tiNT &i order to optimally 
match the burst strength of the first, and second ends, 300a and 300f, of the tubular 

30 member 300 wHh the Intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portk)ns, 300c and 300e. 
are Inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300d and 300f, 
and the intenmediate portion SOOd. of the tubular member 300 in order to mmrrnzB 
stress oonoentrations. 

5 

The intermediate sealing mernber 300g is coupled to the outer surface of the 
irtfemiediate portion 3b0d of the tubular member 300. In an exemplary embodiment, 
the intennediate sealing member 3p0g seats the interface between the intemiediate 
portion SOOd of the tubular memt»r 300 and the Interior surface of a wellbore casing 

1 0 305, or other preexistfang structure, after the radial expansion and plastic defonmation of 
the intermediate portion 300d of the tubulsu* member 300. In an exemplary 
embodiment, the interme^dlate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intenmediate seeDng 
nnember 300g Is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 30,0f, of the tubular member 300 in order to optimally protect the 
Intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 365. The intermediate sealing member 300g may be fabricated 
from any number of conventional commeroidlly available materials such as, for 
example, thernrK)6et or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from themoset polymers In order to 
optimally seal the radially expanded intemiediate portion 3b0d of the tubular member 
300 with the weiibore casing 305. In several altematlve embodiments, the sealing 
member 300g includes one or more rigid anchors for engagirig the wellbore casing 305 
to thereby anchor the radially expanded and plastically defbmned intermediate portion 

25 300d of the tubular menter 300 to the wellbore casing. 

Refenring to Figs. 4, and 5a to 5d, In an exemplary embodiment, the tubiiiar member 
300isfom)ed by a process 400 that Includes the steps of: (1) upsetting both end 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both exparuted upset ends of the tubular member in step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member In step 420; arxJ (5) putting a sealing materteii on the outside diameter of the 
non-expanded Intermediate portion of the tubular.member in step 425. 
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As iilustreted in FIG. 5a, In step 405. both endS; 500a and 500b. of a tubular member 
500 are upset using conventional upsetting nnethods. The upset ends, 500a and 500b, 
of the tubular member 500 Include the wall thicknesses ti and \a. tlie intermediate 
portion 500c of the tubular member 500 includes the wall thickness tofr and the intertor 
5 dinneler Dint- In an exemplary embodbnent, the wall thicknesses ti and tj are 
substantially equal in order to provide burst strengtti that is substantially equal atong 
the enfiie length of the tubular member 500. In an exemplary embodintent. the wall 
thicknesses ti and tit are both greater than the wall thickness tiNT in order to provide 
burst strength that is substantiaHy equal akmg the entire ler^ of the tubular member 
10 • 500. and also to optiifnaily facilitate the formation of threaded connections in the first 
and sacoTNl ends, SOOa and 500b. . 

As illustrated in Fig. 5b. in steps 410 and 415. both ends. 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends, 500a and 50Gb, of the tubular member are stress relieved. The 
radially expanded ends, SOOa and 50(H), of the tubular nnember 50O Include the intertor 
diameters Di and D2. In an exemplary embodiment the interior diameters Di and D2 
are substantialiy equal in order to provide a burst strength that is substantfally equal, in 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dwr ranges from about 100% to 120% in order to fedlitate the subsequeiit 
radial expand of the tubular mevnber 500. 

In a preferred embodiment, the relationship between the wall thicknesses t,. ta, and tm 
of the tubular member 500; the inside diameters Di, Dz and Omt of the tubular men^r 
25 500; the inside diameter tWora of the wetibore casing., or other stnicture, that the 
tubular member 500 will be* Inserted into; and the outside diameter Dnn* of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
weObore casing given by the foHowing expresston: 

30 

where t, sta; and 
Di = D2. 

By satisfying the r^tionship given in equatkm (1). the expanston forces placed upon 
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the tubular memt>er 500' during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defbmiation of the tubular member 500 for fabricating 
5 and/or repaMng a wellbore c^ing, a pipeline, or a structural support 

As iliustratad In FIG. 5c In step 420, conventional threaded oonnections» 500d and 
SOOe, are fonmed In botti expanded ends. 500a and 50db. of the tubular member 500. 
in an exemplary embodimenf , the threaded connections, 500d and SOQe. are provided 
10 using conventional processes for fomning pin and box type threaded connections 
availabie from AUa&Bradfbrd. 

As illustrated in Fig. 5d» in step 425, a sealing member SOOf is then applied onto the 
outside diameter of Hie npn-expqnded intennediate portion 500c of the tubular member 

15 500. The sealing member SOOf may be appfied to the outside diameter of the non- 
expanded intennediate portion SOOc of the tubular member 500 using any number of 
conventional commerdalty available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diamet^ of the intennediate portion SOOc of the 
tubular rnember 500 using commerqiaily available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tid>ular expansion cone 600 for 
radially expanding the tubular members 206, 214. 220. 300 and 500 will now be 
described. The expansion cone 600 d^nes a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodimenf, the radial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second cortical outer surface 625 
includes an angle of attack oa. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c, 220c, 300d, and 500c, 
of the tubular members, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d. 220a and 220d, SOOb and 300f, and SOOa and 500b, of the 
tubular members. 206. 214« 220, 300 and 500. In an exemplary embodiment, the first 
cbnicGri outer surface 620 Includes an engle of attack ai ranging from about 8 to 20 
degrees, and the second conk^al outer sur^oe 625 Includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plasticaUy 
10 deform the tubular members, 206* 214» 220, 300 and 500. More generally, the 
expanskm cone 600 may include 3 or more adjacmt conical outer surfaces having 
angles of attad( that decrease from the front end 605 of the expansion oone 60^ 
rear end 61 0 of the expansim cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exenrv>lary embodiment the radial exparision section 715 
includes an outer surboe having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 section 71 5 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
e)q9ansion section 715 may be fonned using a plurality of adjacent discrete oonteal 
secthms and/or using a continuous cunml surfeoe. In this nrtanner, the region of the 

25 outer surface of the radial expanskm section 715 adjecent to the front end 705 of the 
expanskm cone 700 may optimally radially expand the intermediate porttons, 206c, 
214c» 220c, SOOd, and 500c, of the tubular members. 206. 214, 220, 300. and 500. 
while the regton of the outer sur^ce of the radial expanston section 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radiaDy expand flie pre^ 

30 expanded first and second ends, 206a and 206d. 214a and 214d. 220a and 220d, ZOOb 
and 300f. and 500a and SOOb, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provkle an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the tront end 705 of the expariston cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 trom atx>ut 
4 to 15 degrees. 

in an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expmdable 
10 fajbular member 500 are at least partially combined. 

Refening to Hg. B, in an alternative embodiment, conventional temperature, pressure, 
and now sensors, 602, 804. and 806, respectively, are operate coupled to the 
peffbnsrted tubulars 145 of the apparatus 130. The tempemture, pressure, and flow 

15 sensors, 802, Q04. and 806. respectively. In turn are operat)iy coupled to a controller 
810 that receives and processes the output signals generated by the temperature^ 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates wlUiin the perforated tubular members 145 are conventional 

Refening to Fig. 9, in an alternative embodiment, a solid tubular nrtember 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deformbig the solid tutailar member into engagement with me perforated 
tubular member In a oonventiondl manner and/or using one or more of the radial 
expansion methods disclosed in one or more df the following: (1) U.S. patent 
application serial no. 09W54.139. attorney dodcet no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/51 0.013. attorney docket no. 25791 7.02. fHed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502.350, attorney docket no. 
25791.8.0i2. filed on 2/10«)00. <4) U.S. patent appllcatton serial no. 0W440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applkation serial 
no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.895. attomey docket no. 25791.12,02. filed on 2/24/2000. 
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(7) U.S. patent appficatton serial no. 09/51 1,941 . attorney docket no. 25791.16.02. filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket rw. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. 
attorney docket na 25791 .23.(«. filed on 4/28/2000. (10) PCT patent applnation serial 
5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
praviskNtal patent appticalton serial no. i8Q/162.671 . attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisionai patent appHcatkm serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent applteatkm serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 piDvishmai patent application serial no. 60/159,039, attomey docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent appUcation serial no. 60/1 59.033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provistonai patent applcatton serial 
no. 60/212.359, attomey docket no. 25791.38. fltod on 6/19/2000, (17) U.S. provisional 
patent apf}ricatk>n serial no. 60/165.228, attomey docket no. 25791.39. file^ on 

15 11/12/1999, (18) U.S. proviswnal patent application serial no. 60/221,443, attomey 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisksnal patent application serial 
no. 60/221.645. attomey docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisiwial 
patent application serial no. 60/233,638, attomey docket no, 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applicatran serial no. 60/237.334. attorney 

20 docket no. 25791 .48, filed on 1 0/2/2000. (22) U.S. provistonai patent appllcatton serial 
no. 60/270.007, attomey docket no. 25791.50. filed on 2/20/2001; (23) U.S. pro\^sional 
patent applicatton serial no. 60/262,434. attomey docket no. 25791.51. filed on 
1/17/2001; (24) U.S, proviskmal patent application serial no. 60/259,486, attomey 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonai patent application serial 

25 no. 60/303.740. attomey docket no. 25791 .61^ filad on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attomey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applteation serial no. 60/317.985, attorney 
docket no. ^1.67, filed on 9/6/2001; (28) U.S. provishjnal patent appHcation serial 
no. 60.318,386. attomey docket no. 25791.67.02, filed on 0/10/2001; and (29) U.S. 

30 utility patent appiteatton serial no. 09/969.922, attomey docket no. 25791.69. filed on 
10/3/2001, ttw disctosures of wtiich are incorporated herein by reference. In this 
manner, the solid tutMJiar memt>er 905 fiuldldy seats the radial passages formed in the 
perforated tubular memljer 145 thereby preventing the passage of fluWic materials 
and/or fomutton materials through the perforated tubular member. 
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• Referring to Fig. 10» in an attematlve embodinient, the radial openings in one of the 
perforatBd tubular nnenibers 145 are sealed by injecting a hardenatrte fluidic sealing 
material 1005 into the radial openings in the one perforated tubular memt)er by 

5 positiming a closed ended pipe 1010 having one or Wiore radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing merrAers 1015 and 
1020 then seal the interface between ttie pipe 1010 and the opposite ends erf the one 
perfected tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected Into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulUs between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing memt>ers, 1015 and ^a20, are then rernoved ftom the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment the hardenable fluidic sealing material is a curable epoxy lesin. 

In an alternative embodiment, as illustrated in Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defomned into contact with the sunounding formation 125 thereby compressing the 
sunounding formation, in this manner, the surrounding fonnation 125 is maintained in 
a state of comiMression thereby stabilizing the surrounding fonnation. reducing the flow 
of loose parfides from the surroundirig fonnation Into the radial openings of the 
perforated tubular menrtber 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonnation. 

* In an altemative emtxxliment, a seismic source 1106 is positioned on a surface 
location to theretiy impart seismic energy into the formation 125. In this iranner, 
particles lodged in tt)e radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnation 1 25. 

In an alternative embodiment, after the perforated tubular memt>er 145 has been 
radially expanded and plastically formed into contact with the sunounding formation 
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125. thereby coupling the perforated tubular member 145 to the surrounding fonrotion, 
an impulsive load i& applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive toad is then trartsferred to the sunt>unding formation 125 
5 thereby compacting and/or sluntfying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fomiation 125 is enhanced. 

In an altenruitive embodment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is petitioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 Is posWoried witMn the wellbore 105» one or 
more of Vie perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellborn casing 1205 thereby 
compressing the sutrounding formation 125. in tMs manner, the surrounding fbnmation 
125 is maintained in a state of oompressioh thereby stabilizing the sun^jfiding. 

15 formation, reducing the flow of loose particles from the surrounding fbmnation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fomnation. 

In an attemative embodiiD^nt, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fbmnation 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and piaistlcaHy fonned into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the surrounding formation, an. 
irTV>ulsive load is applied to the perforated tubular member. The impulsive load may be 
applM to the perforated tubular niember 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the surrounding fomiation 125 
thereby compacting and/or durrffyirig ffie surrounding formation. As a result, ttie 
recovery of hydrocarbbrte from the formatim 125 is enhanced. I 
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Roferring to Fig. 13, In an alternative emtxxfiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular memliers 145 by radially 
expanding and plastically deforming the perforated tubular member into engagement 
««h the perforated tubular member In a oonventionai manner and/or u^ng one or more 
of ttie radial expansion methods disclosed in one or more of the foBowmg: (1) U.S. 
patent application serial no. 001454.139. atloin^ docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent applicatibn serial no. 09/510,013. aflomey docket no. 
25701.7.02. filed on 2C3/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney dodtet no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 8|>pllcation serial 
no. 09/44P.338, attorney ddcket no. 25791 ;9.02. filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523.460, attorney dodcet no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895, attorney dodwt no. 25791.12.02, filed 
on 2/24/2000. (7)' U.S. patent application serial no. 09/511.041, attomey dodrat no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no! 09/588.946, 
attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial 
no. 09^59,122, attomey docltrt no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
appttcation serial no. PCT/USOO/18635, attomey dod(et no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provlstonal patent applicaiion serial no. 
60/154.047, attomey dodcet no. 25791.29. filed on 9/16/1999, (13) U.S. piovlslonai 
patent application serial no. 60/159,082, attomey docket no. 25791.34v filed on 
10/12/1999, (14) U.S. provlstonal patent application serial no. 60/159,039, attomey 
dodcet no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159.033, attomey docket na 25791.37, fltod on 10/12/1999, (16) U.S. 
provlstonal patent dppHcatton serial no. 60/212.359. attorney dod(6t no. 26791.38. filed 
on 6/19/2000, (17) u:S. provlstonal patent applicftion serial no. 60/165,228, attomey 
docket na 25791.39. filed on 11/12/1999. (18) U.S. provistonal patent epplicatioft serial 
no. 60/221.443. attorney docket no. 25791.46. fitod on 7/28/2000. (19) U.S. provisional 
patent applicatton serial no. 60/221.645. attomey docket no. 25791/46. filed on 
7/28/2000, (20) U.S. provistonal patent application serial no. 60/233,638. attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. pruviskNial patent application serial 
no. 60/237,334. attomey docket no. 25791.4^, filed on 10/2/2000. (22) U.S. provlstonal 
patent application serial no, 60/270,007. attomey docket na 25791.50. filed on 
2/20/2001; (23) U.S. proyislonai patent appUcatton serial no. 60/262.434, attorney 
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docket no. 25791.51, filed 6r\ 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,466, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740. attorney docket no, 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent applteatlon serial no. 60/313,453. attorney docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. proviskinal patent application serial no. 
60/317.985, attorney docket no. 25791.67, fiied on 9/6/2001; (28) U.S. provlskmal 
patent appBcatiDn aserial no. 60/316.386, attorney docket no. 25791.67.02, filed on 
9/10/2001 ; and (29) U.S. utility patent applteation serial no. 09^969.922, attomey docket 
no. 25791.69. filed on 10/3/2001, the dlsdosures of which are incorporated herein by 
10 reference. In this manner, the perftoratad tubular nnember 905 modifies the fkm 
characteristics of ttie perforated tubular member 145 thereby pennitting the operator of 
the apparatus 130 to modify the overall fkm characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fiuidicty couples the interior of a pair of adjacent peribrated 
tubular members. 145a and 145b, that extract hydrocart)ons from oonesponding 
subterranean zones A and B. In this manner, if zone B becomes depleted. 
hydrocartKMns tfiat are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Ftg. 15, the apparatus 130 is used to 
extract geothennnal energy from a targeted subterranean geothemnal zone 1505. In this 
manner, the operatkinal efficiency of ttie extractton of geothemial energy Is slgnlfk;antly 
enhanced due to the increased intemal diameters of the various radi^ly expanded 
25 elements of the apparatus 130 that permit greater volumetric ftows. 

In an aKematlve embodiment, the perforated tubular members, 145, 210, 212, 216, 
218, and 1305 of ttie apparatus 130 may be cksaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, ttie amount of further radial 
30 expanston required to dean the radial passages of ttie perforated tubidar members 
145, 210, 212, 216. 218, and 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more solid tubular members, each solkf tubular member including one or more 
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external seals, and one or more perforated tubular meml)ers coupled to the solid 
tul)ular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more Intenmedlate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members* each intermediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or n(K>re vah« members for controlling the flow of fluidic materfals between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
members include one or nr)ore valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intemiediate solid tubulars coupled to and irtlerieaved among the 
15 perforated tubulars, each intennediale solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zorie in a 
wellboro has also Ijeen described that Includes positioning one or rtwe primary solid 

20 tubulars within the yrellbore, the primary solid tubulars traversing ttie first subtenrarwan 
zone, positioning one or more, perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subtmanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portton of the wellbore indudbtg a casing, has.also been described that includes 
positioning one or more primary solid tubulars within the weHbore. fluidicly coupling the 
30 primary solid tubulars with the casing, petitioning one or more perfcrated tubulars 
within the v\feilbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars, fluidicly 
isolating the productr^ subtenranean zone from at least one other subtenanean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 
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produchg subterrandan zone. In an exemplary embodiment, the method further 
ind^ides confrollably flutdicly decoupling at least one of the perforated tid>ulars from at 
least me other of the perforated tubulars. 



5 An apparatus has also been described thai includes a subterranean formation including 
a wallbore. a zonal isoiation assembly at least partially posttioned within the wellbore 
that includes one or more soHd tubular members, each solid tubular member Including 
me or more external seals, and one or more perforated tutHilar members coupled to 
the soHd tubular members, and a shoe positioned within the wellbore ooupled to the 

10 zonal isolation assemt>iyp wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perforrned within 
the wellbore. In an exen^lary embodiment, the zonal isolation assembly further 
includes one or rnore intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more extemal seals, wherein at least one of the solid tubular 
manbers, the perforated tubular members, and the intermediate solid tubular members 
are fomied by a radial expansion process perfonned within the wellbore. In an 
exemplary embodiment, the zonal isc^tion assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of Vhe 
Intermediate solid ;tubular members include, one or more valve members for controlling 
the flow of fluids between the solid tubular members and ttie perforated tubular 
members. 

25 An apparatus has also been described that Includes a subterranean formation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubuiars, each primary solid tubular including one or more 
extemal annular seals, n perforated tubuiars positioned ooupled to the primary solid 
tubuiars, and n-1 intemiediate solid tubuiars coupled to and iriterleayed among the 

30 perforated tubuiars, each intennediate solid tubular including one or mora exiemd 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubuiars, the perforated tubuiars, and the intermediate solid 
tubuiars are fonned by a radial expansion process, performed within the wellbora. 
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A method of isolating a first subterranean zone from a second subten^nean zone in a 
welibore has also been described that includes positioning one or more primary solid 
tubulars within the welibore, the primary solkl tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the welibore, the perforated 
5 tubulars traversing the second sybterran^n zone, radially expanding at least one* of 
the primary solid tubulars and perforated tubulars within the welibore, fluidldy coupling 
the perforated tubulars and the primary solid bibulars, and preventing the passage of 
flgkls from the first subterranean zone to the second subterranean zone within the 
weHbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also beien described that includes 
positiming one or more primary solid tubulars within the welibore, . positioning one or 
mm perforated tubujars. vMhin the welibore, the perforated tubulars traversing the 

15 producing subtenranean zone, radially expanding at least one of the primary solkl 
tubulars and the perforated tubulars within tt>e welibore, fluidldy coupling the primary 
solid tubulars with the casing, fluidldy coupling the perforated tubulars v^h the primary 
soHd tubulars. fluidldy isolating the producing subten^nean zone from at least one 
other subterranean zone within the welibore, and fluidldy coupling at teast one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodin[ient, the method further indudes controllably fluidldy decoupling at least one 
of the perforated tubulars from at least one other of ttie perforated tubulars. 

An apparatus has also been described that indudes a subtenranean fbnnation induding 
25 ' a weilbors. a zonal isolation asserr^ly positioned within the welibbre tfiat indudes n 
soHd tubular mornbers positioned withni the welibore, each solM tul>uiar. member 
Including one or more external seals, arid n-1 perforated tubular members positioned 
within the weKbore coupled to and Interieaved among the solid tubuter members, and a 
shoe positioned writhin the welibore ooiipled to the zonal Isolation asserhbly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve menrfters for controlling the flow of fluids between the solid tubular members and 
the perforated tubulaf members, in an exemplary emixxliment, one or n^ore of the 
sdid tubular memt>ers indude one or more valve members for contipiling the flow of 
fluids between the solid tubuter members and the perforated tubular memt)ers. 
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A system for isoiatinjg a first subterranean zone from a second subterartean zone in a 
wellt)ore has also been described that includes means for positioning one or more 
prinnary solid tubulars within the wellboie, the primary solid tubulars travelling the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
weltbore. the perforated tut)ulars traversir^ the second subtenanean zone, means for 
fluididy coupttng th? perforated tubulars and the prinriary solid tubulars, and means for 
prevenlfeig the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the weHbors external to the primary solid tubulars and the 
10 perforated tubulars, 

A system for exb^ing materials from a producing subtenrariean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that .includes 
means for positionrng one or more prinrary solid tubulars within the weiibone, means fbr 

15 fluididy coupling the primary solid tubulars with the casing, "means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone» nneans for fluididy coupling the perforated tubulars 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone within* the wellbore^ and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the weObora, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone* means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the welilx)re, means forfluidlcly coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone v^thin ttie wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone In a welH)ore, at 
least a portion of the weHtK)re rncludtng a casing, has also been described that includes 
means fc^ positioning one or more primary solid tubuiars within the wellbore, means for 
5 positioning one or more perforated tubutars within the welibone, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubuiars and the perforated tubuiars within the weilbore, means for 
fiuidicly coupling the primary solid tubuiars with the casing, means for fiuidiciy coupling 
the perforated tubuiars with the solid tubuiars, means for fluididy isdating the 
10 producing subterranean zone from at least one other subten'anean zone wimin the 
weilbore, and means for fluididy ooupling at least one of the perforated tubuiars with 
the pmdudng subterranean zone, in an exemplary embodiment, the system further 
indudes means for oontroll£d>ly fluididy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars* 

15 

A system for isolating subterranean zones traversed by a weilbore has also been 
described that indudes a tubular support number defining a first passage, a tuAMilar 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an ^ of the tubular support member and comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabie passage couptod to an end of the tubular liner, 
vrfi^n the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intenmediate portion arid first and second 
expanded end porttons ootipled to opposing ends of the intennediate portion, and a 

25 sealing member coupled to the exterior surfiace of the Intenmediate portion, and one or 
more slotted tubular members coupled to the mpandable tubular members, wherein 
* (he Inside diametars of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an esmtiplary embodiment, the wall 
Ifricknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion, in an exemplary embodiment, each ex|:^ndable 
tubular member further includes a first tubular transttionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary member coupled between the second expanded end portion and the 
intemiedlate portion, wherein the angles of Indinatton of the first and second tubular 
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transltlonary members relative to the intemr^ediate portion ranges from about 0 to 30 
degrees. In an exenr^lary embodiment, the outsWe diameter of the intennediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
. the first and second expanded end portions. In an exemplary emt>odlment. the burst 
5 strength of the first and second expanded end portions is substanttaDy equal to the 
burst strength of the Intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second ^cpanded end portions to the 
interior diameter of the intenDediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the rstetionshrp between the wall thicknesses Xu t2, and W 

10 of the first expanded end portton, the second expanded end portion, and the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diameters Du D2 «md Dmt of the first expanded end portion, the secorKi expanded end 
portion, and the intermediate portion, respectively, of ttie e)qiandabie tubular members, 
and the inside diameter of the wellbore casing that the expandable tubular 

IS member wiO t)e inserted into, and the Outside diameter Deon» of the expansion cone that 
will be used to radially expand the exparulable tubular member within the weBbore is 
given by the flowing expression: 

wherein t, = tz; and wherein D, = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increases in a contiriuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone Includes an parebolold body. In an 
25 exemplary embodiment the angle of attack pf the outer surface of the pairabolokl body 
increases in a continuous manner firom one eihd of the parabotoid body to ttie opposite 
end of ttie parabokM body. In an exemplary embodiment, ttie tubular liner comprises 
a phjralit/ of expandable tubular members? and wherein ttie ottier tubular membere are 
interieeved among ttie expandable tubular nnembers. 

30 

A method of isolating subterranean zones traversed by a wellbore hs» also been 
described that includes positioning a tubular liner within ttie wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement witti the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic rhaterial into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
merribers; and wherein one or more of the tubular members are radially expanded into 

1 0 engagement wKh the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular nnemtiere that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In ap 

15 ex^plary embodiment, the tubular liner includes one dr more expandable tubular 
memt>ere that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intemnediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 membere, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodlnr^t. the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular members are interleaved, among the 
expandable tubular membere. 

25 

A system for isbiating subtenranean »nes traversed by a wellbore has also been 
described that Includes mean$ for positioning a tubular Hner within the wellbore, and 
Hfmans for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exmiplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodinnent, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular linen and wtierein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other disoete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welttxm and one or more of the tubular members are not radiaDy expanded 
5 into engagement with the wetlbpre. In an exemplary embodiment the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radisdiy expanded into, engagement with the w9llbore and a portion that is not radially 
expanded into erig^gement with the wellbore. 

10 An apparatus for isolating subten^nean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
oouiried to 0ie borehole at one or more discrete locations. In an exempla7 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular Oner is coupled to the borehole by 

15 a process that includes positioning, the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borshole. In an exemplary embodimient a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 m e)®mpldry embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner oonr^ses a plurality of tubular members; and wherein one or more of 

25 the tubular mentf>er5 are radially expanded into engagement with the borehole and one 
or more of the tubular nriembers are not radially expanded into engagement with the 
borehole. In an emmplary embodinfient, the tubular members that are radially 
expanded into engagement with the boretole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplery embodiment, prior to 
the rattial expcKision the tubular liner includes one or nriore expandable tubular 
members that each include a tubular body corr^rislng an intermediate portion and first 
and second expanded end pcKtions coupled to opposing ends of the ihtennedlate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
' merrd>ers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
9 members: dnd wherein the slotted tubular members are interleaved among the 
expandable tut>ular memt>er8. 

An apparatus has been described thai indudes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member in^(9ng one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more How control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensor^ operably coupled to one or more of the 
perforated ti4>ular niembers for monitoring the operating tempenature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubulin- members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforate tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller opeiMy coupled to the flow contrd valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfonmed within the wellbore. 

25 

A method of Isolating a first subterranean zone from a second subterranean zone In a 
' wellbore has also been described that Indudes positioning one or more solid tubulars 
within ttie wellbore, the solid tubulars fraversing the first subterranean zone, positioning 
one or more perforated tubulars within thai wellbore, ttie perforated tubulars traversing 
30 the second subtenranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidfdy oxipllng the perforated 
tubulars and the solid tubulars, preventing the passage til fluids from the first 
subterranean zone to the second subten^aneart zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressures, artd flow rates within one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A nnethod of extracting nnaterials from a producing subtmanean zone in a wallboiB, at 
least a portion of the wellbbre including a casing, has also beien described that includes 
positioning one or more soBd tubujars within the wellbore, positioning one or more 
perfbraited tubulars vMthin the wellbore^ the perfbrated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and Vhe 

10 perforated tubulars within the wellbore, fluidicty coupling the solid tubulars with the 
caslr^, fhiididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the producing subterrianean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtennanean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubuiers, and cmtroliing the flow of 
fluidic materials through the perforated tubulars as a function of the nfK>nitored 
operating temperatures, pressures, and flow rates. - 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore. the 
perfbrated tubulars traversing the second subtenanean zone, means for radially 
expancfing at least one of the solid tubulars and perforated tubulars within the wellbore. 
25 means for fkiididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the vt^lbore external to the sdid tubulars and perforated 
tubulars, means for monitoring the <^)erating temperatajres, pressures, and flow rates 
within one or more of the perforated tubulm, and means for oontroiilng the flow of 
30 fluhSc materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenenean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
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means for posltionir^ one or more solid tubulars within the welibore, means for 
positioning cme or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulans within the wellbore, means for flukliciy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubutars. means for fluididy isolating the produdng sublenBnean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monttoring the operating temperatures, pressures, and flow ratxss within one 
10 or more of the perforated tubulars, and means for oontioliing the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An appcnratus has also been described that includes a zonal isdatton assembly 
15 including: one.or more solid tubular members, each solid tubular nnenrd>er including one 
or nnore extemal seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or rrKire of the perforated tubular membere for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assemt>ly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomrted within the wellbore, and the solid tubular liners are fornied by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also, been described that includes pmitioning one or more solid tubulare 
within the wellbore. the solid tubulars travereing the firet subterranean zone, positioning 
one or more perfbrated tubulars each induding one or more radial passages witiiln the 
wellbore, the perforated tubulars traversing Vhe second subterranean zone, radially 

30 expanding at least one of the solid tubulare and perforated tubulare within the wellbore, 
fluidicly ooufriing the perlbreted tubulars and the primary solid tubulare, preventing the 
passage of fluids frem the first subtenanean zone to the second subtenanean zone 
within the wellt)ore external to the primary solid tubulare and perforated tutnjlare, 
positionrng one or more solid tubular linere within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defomning the solid tubular 
liners within the interior of one or more of the perforated tubuiars to fluidicly seal at 
least sonie of the radial passages of the perforated tubuiars. 



5 A method of extracting matsrials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore taictuding a casing, has also been described that includes 
positioning one or more soDd tubuiars within the wellbore» positioning one or nnore 
perfbrated tubuiars each including one or n>ore>adlal passages within the wellborep the 
perforated tubuiars traversing the producing sutrterranean zone, radially expanding at 

10 least one of the soKd tubuiars and ttie perforated tubuiars within the weRbore, fluididy 
coupimg the solid tubuiars with the casing* ftuididy ooupling the perforated tubuiars 
with the solid tubuiars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly ooupling at least one of the 
perforated tubulans with the prochidng subterrariean zone; positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubuiars, and 
radially expanding and ptasticaHy defonninig the solid tubular liners within the interior of 
one or more of the perforated tut)Ulars to fluidicly seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subterranean zone from a sea>nd subterranean tone in a 
wellbore has also been described that includes means for FK)sitioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the wellbore, ttie perforated tubuiars traver^ng the second 

25 subtenranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tid)ulars within the weilbore, nneans for fluididy coupling the perforated 
tubuiars and the solid tubuiars* means for preventing the passage of fliads from the first 
subtenanean zone to the second subterranean zone vw*thin the wellbore external to the 
primary solid tutnilars and perforated tubuiars, means for positioning one or more solid 

30 tubular liners within the interior of me or nrxxe of the perforated tubuiars, and means 
for radially expanding and plastically defonning the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluidicly seal at least some of the radial 
passages of the perforated tubuiars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each Including one or more radial passages wlUAi the wellbore. the perforated 
tubulars traversing the producing subterranean ZDne, means, for radiaDy expanding at 
least one of the solid tubulars and the perforated tubulars WiMn the weBbore, means 
for fluididy coupling the solid tubulars the casing, means for fluidldy coupling the 
paifbrated tubulars with the solid tububris, means for fitddlcly isolating the producing 

10 subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluidldy coupling at least one of the perforated tubulars witti the produdng 
subtmanean zone, means for positioning one or more solid tubular liners withtn ttie 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the soHd tubular liners within the interior of one or mors of the 

15 perforated tubulars to fluldlciy seal at least some of the radlial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
Including: one or more solid tubular memt)ers^ each solid tubular member induding one 

20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular memb^ for sealing at least some of the radial 
passages of the perforated tubular rhembers, and a shoe coupled to the zonal isolation 
assembly. 

25 • 

A method of isolating a first subterranean isone from, a second subterranean zone In a 
wellbore has also been described that Includes jMsltionlng one or more solid tubulars 
within the wellbore. the solid liibulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each Including one ormore radial passages within the 
30 welRxxe, the perforated tubulars traversing' the second subterranean zone, radblly 
expanding at least one of the solid tubidars and perforated tubulars within the wellbore, 
fluididy coupUr^g the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subten^nean zone 
within Hie welit>ore extenrial to the primary sdid tubulars and perforated tubulatai 
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sealing off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenat>(e flutdic seating material into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of ttve perforated tubuiars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore» at 
least a portion of the wellboFe Including a casing, has also been descnl)8d that Indtides 
positioning one or more solid tubuiars within the weilbore, positioning one or more 
perforated tubuiars each including one or more radial passages within the wellbore, the 
perforated tubidars traversing the producing subtenranean zone« radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
witti the solid tubuiars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fiuldicly coupling at least one of the 
perforated tubuiars with the produdng subterranean zone, sealing off ah annular region 

IS within at least one of the perforated tutHJlars, and injecting a hardenable fluidic sealing 
nr^teriat into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages of the perforated tut)ulars. 

A system for isolating a first subterranean zone from a secmd subtenranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 
subten^nean zone,.means for radially expanding at least one of the solid tubulms and 
25 perforated tubuiars within the wetlbore. means for fitddldy coupling the perforated 
tubuiars and the solid tubuiars, nrwans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sofld tubuiars and perforated tubuiars, means for sealing off an annular region 
within at least one of the perforated tubuiars, and means for injecting a hardenable 
30 fluUic seaib)g material into the sealed annular regions of the perforated tulHilars to seal 
off at least some of the radial passages of the perforated tubuiars. 

A system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 

I 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subten^nean zone, means for radiaHy expanding at least one of the solid tubulars and 

S the perforated tubulars within the wellbore, rrm&ns for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubiidars, means for fluidicly isolating the producing subtenranean zone from at 
least one other subtenranean zone wRhin the wellbore. means for fluidicly ooupling at 
least one of the perforated tubulars wRh the producing subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injedhig a hardenable fluldiG sealing nnaterial into the sealed annular regions of the 
perfonMed tubulars to seal off at least some of the radial passages of the perforated 
tubdars. > 

15 An apparatus has also been described that Includes a zonal isolatton assembly 
posjfoned within a wellbore that traverses a subterranean formation Including: one or 
more solid tubular memt^rs, each solid tubular memt>er including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process performed wi^in the wellbore, and at least one of the perforated tubular 
members are radially expanded Into intimate contact with the subterranean formation, 
in an exemplary emtKxfiment, the perforated tubular members that are radially 
expanded bito intimate contact with the subterranean formation compress the 

25 subtenranean fomnation. 

A method of isolating a first subterranean zone from a second sulMenanean zone In a 
weHbore has also been described that Includes positioning one or more soHd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or nrK>re perforated tubulars within the wellbore each including one or wore radteil 
passages, the perforated tubi^ts traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulare and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluidicly coupling the perfoiated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore e)ctemal to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubulars that are 
, radially expanded Into Intimate contact the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to Increase the rate of recovery of . 
hydrocarbons from the second subterrariean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars' that are radially expanded into Intimate, contact 

10 wi0i the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tutxriars that are radially 
expanded Into intimate contact with the second subterranean nne to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zcme in a wellbore, at 
least a portion of the w^lbore including a casing, has also been described that includes 
positioning one or rnom solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or nrxxe radial passages, the 
parfcrated tubulars traversing the producing subterraneari zone, radially expanding at 

20 least one of the solid tubulars and ^e perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubuliars into intimate contact witti the 
producing subterranean zone, fluidicly coupling the solid tubuiars with die casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluidicly iisoiating the 
producing subterranean zone frmi at least one other subtenranean zone within the 

25 . weHbora, and fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary emtKxflment, the perforated tubulars 
* that are radially expanded into intimate contact with the produdng subtenanean zone 
compress the produdng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocartxxis from the producing subtenanean zone. In an exemplary 
embodiment, the method further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
iritimate contact with the producing subtenanean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially exparuled into intimate coritact with the producing subtenanean zone to 
Increase the rate of recovery of hydrocartxKis from the producing subterranean zorte. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 weiibore has also been described that Includes means for positioning one or more solid 
tubulars within the weflbore, the solid tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars within the wetlbore each 
indud'tng one or mora radial passages, the perforated tubulars traversing the seoond 
subtenanean zone, nrieans for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the weiibore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluldidy coupling the perforated tubutsra and the solid tubulars, and means tor 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the weiibore external to the soM tubulars and perforated 

15 tubulars. In an axemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zona to increase the rate of recovery of hydrocarbons from the seoond subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforatidd tubulars 
that are radially expanded Into intimate contact with the seoond subterranean mne: In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 

2S contact with the seoond subterranean nne to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extrading materials from a producing subtwranean zone In a weiibore, at 
least a portion of the weiibore indudirig a casing, has ateo been described that includes 
30 means for pdsltloning one or more solid tubulars within the weiibore, rneans for 
positioning onB or more perforated tubulars within he weiibore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and ttie perforated 
tubulars within the weiibore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means forfluididy 
GoupOng the solkJ tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars^ means for fluididy isolating the produdng subten-anean 
zone from at least one other subterranean zone within the wellbpre, and means for 
5 fluididy coupling at least one of the perforated tubulars urith the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone 6onr^f>rises means for compressing the produdbng subterranean 
zone. In an exemplary embodiment, the system further Indudes mearvs for vibrating 

10 the produdng subterranean zorie to Increase the rale of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subtenranean zone to dean the radial 
passages of. the perforated tubulars that are radially e^qiandad irito Intimate contact 
with the, producing subterranean zone. In an exemplary embodiment, the systern 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded Into Intimate contact with the produdng subten-anean zone to 
increase the rate of recovery of hydrocartens from thj» producing 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and Includes a 
perforated wellbore caising, induding: one or mon^ solid tubular members, eadi solid 
tubular mernbar including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members* and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular numbers and the perforated 
25 ' tubular members are fomned by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
inUrinate contact with the perforated wsDbore casirtg. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fontiation. 

30 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subten^nean 
zone, has also been described that indudes positioning one or^more solid tubulars 
within the wallbim. the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubutars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
w^lbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluldicly coupling the perforated tubulars and the scriid 
tubulars. and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubtdars ttiat are 
radially expanded into Intimate contact with the perforated ca^ng compress the second 

10 • subtenaneari zone. In an exemplary embodiment,, the method further Includes 
vibrating the seoond subteuanean zone to Increase the rate of recovery of 
hydrocarbons firom the seoond subtenanean zone. In an exemplary embodiment, the 
method further indudes vibrating the seoond subten-anean zme to dean the radial 
passages of the perforated .fijbulars that are radially expanded into intimate contact 

15 with the perforated casing, in an exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the seoond subterranean zone. 

20 A method of extracting materials from a producing subterraneah zone In a wellbore. at 
least a portion cf the wellbore Indudlr^ a casing and a perforated casing that traverses 
the producing subtenanean. zone, has also been described that includes positioning 
one or more solid tubulars within the wellbore, po^oning one or more perforated 
tubutars within the wellbore each including one or more radial passages, the perforated 

25> bibuiers traversing the produdr^ subtenranean zone, radially expanding at. least one of 
the solid tMbulars and the perfonsrted tubulare within the wellbore, radialty expanding at 
least one of the perfcratod tirt>ulare into Infimate contact with the perforated casing, 
fluidicly coupling the soHd tubulars with the casing, fluidiciy coupling^ ttie perforated 
tubulars with the solid tubutarSt fluidicly isolating the producing subtenranean zone from 

30 at least one other subterranean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment the perforated tubulars that are radially expanded Into intimate contact 
with the perforated casing compress the producing subterranean zone, in an 
exemplary ennbodiment, the method further includes vibrating the producing 
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subterranean zone to Increase the rate of recovery of hydrocartons from the producing 
- sutiterranean zone. In an exemplary emt>odiment, the niethod further Includes 
vibrating the producing subtenanean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing, tn an exenr^plary embodiment, the method further includes applying an 
impulsive load to the pwfbrated tubulars that are radially expanded into intimate 
opntact with the perft»ated tubulars to Increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversbig the first subtenanean zone, 
means for positioning one or more perforated tubulars wHhin the wellbore each 

15 Including one or more radial passages, the perforated tubulars travereing the second 
subtenanear^ zone, means for radially expmding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluididy 
ccMjplIng the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the secpnd subterranean zone to increase the rate 
of recovery of hydrocart>ons from the second subterranean zone. In an exemplary 
embodiment, the system further indudes m«sms for vibrathg the second subtenranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with Uie perforated casirVg. In an «»nnplary embodimer^t, the 

30 system further Includes means for applying an impulsive load to the perforated tubulare 
that are radially expanded into Intimate contact wjth the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting nnaterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellt)ore including a casing and a perforated casing that traverses 
the producing subtenanean zone, has also been described that IrKludes nneans for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversfng the producing subterranean zone, nneans 
for radially exparaSng at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means f6r radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupGng the solid 

10 tubulars with the caslr^, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subterranean zone from at 
least one other subterranean rane within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubuiars into intimate contad with -the perforated casing comprises ineans for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vit^ting the produdng subterranean zone to increase the 
rate of rwovery of hydrocarbons from the producing subterrgr^an zone, in an 
exempli embodiment, the system further indudes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system firther indudi^ means for applying an Impulsh^ load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
casing to increese the rate of recovery of hydrocarbons from the produdng 

25 subtenanean rone. 

An apparatus has siso been described that indudes a zonal Isolation assembly 
induding: one or more sdid tubular members, each solid tubular member Induding one 
or mors external seals, one or more perforated tubular members each Induding radial 
30 passages coupled to the solid tubular members, and one or nrK3re perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonsd 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members ars formed by a radial expansion process performed within the 
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wellbore. and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of Isolating a first subterranean zone from a second subterranean mne in^ a 
5 wellbore has also been described that includes positioning oris or more solid tubulars 
within the wellbore, the soHd tubulars trdversing the first subterranean ^e, positioning 
one or more perforated ti^lafs each including one or more radial piassages within the 
wellbore. the perforated tubulars traversing the seoond subterranean zone, radially 
expanding at least one of the sofid tubulafs and perforated tubulars within the wellbore, 
10 fiuidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sut>terranean zone to the seoond subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubuians, 
positioning one or nrxm perforated tubular Kners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
15 tubular liners wtlMn the interior of one or more (rf the perforated tubulars. 

Amethod of extracting materials from a producing subterrar^ean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been descril^ed that includes 
positkxiing one or more solid tubulars within the welitx>re, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubuiars fraversing the producing sublenranean zone, radially expanding at 
least one of the scrfid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubutars with the casing, fiuidicly coupling the perforated tubulars 
with ttie soHd t&Aulars, fluldicty isolating the producing subterranean zone from at least 

25 ' one other subterranean zone wttfiin the welibore. fluididy coupling at least one of the 
perforated tubultfs with the producing subtenahean zone, positioning one or more 
perforated tuiHiiar liners within the interior of one or more of the perforated tubutars, 
and radially expanding and plastically defomning the perforated tubular liners within the 
Interior of one or more of the perfbrated tubulars. 

30 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
weRbbne has also been described that includes means for posiUonir^ one or more solid 
tubulars within tte welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nrx)re perforated tubulars each including one or more 
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radial passages within the welibore. the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the weUbore, means for fluidlciy coupling the perforated 
tubuiars and the solid tubuiars, means Tor preventing the passage of fluids from ttie first 
5 subterranean zone to the seoorid subtenrahean zone within the wellbore extamal to the 
primary solid bJbulars and perforated tubi^ars, means for positionhg one or more 
perforated tubular liners within the interior of one or more of the perforated tubuiars, 
and means for radially expanding and plastically deforming the perfbrated tadnilar Ihers 
within the interior of one or more of the perforated tubuiars. 

10 . 

A system for extracting materials from a producing subten^nean zone In a wellbore, at 
least a portion of the wellbora including a casing, has also been described that IncludM 
means for positioning one or more solid tubuiars within the wellbora, means for 
positioning one or more perforated tubuiars each Including one or more radial 

15 passages within the wellbore, the perforated tubuiars traversing the reducing 
subterranean zohe, means for radially exparvJing at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, nr^eans for fluidiciy coui^ing the solid 
tubuiars ^th the casing, means for fluidlciy coupling the perforated tubuiars with the 
solid tubuiars, means for fluidiciy isolating the producing subtenanean zone from at 

20 least one other subterranean zone within the wellbore, means for fiuldidy couplirig 
at least one of the prorated tubuiars with the producing subterranean zone, means for 
positioning one or more perfbrated tubular Iniers within the interior of one or more of 
the perforated tubuiars, and means for radtelly expanding and plastically defonning the 
perfbrated tubular liners within the interior of one or more of the perfbrated tubuiars. 

25 

An apparatus has also been described that includes a zonal isolalion assembly 
including: one or miore solid tubular members, each'soiid tubular member indudnig one 
or more external seals, two or more perforated tubular members each ihdudbig radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 contix^bly fluidlciy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At teast one of the solid tubular rrteitibers end the 
perforated tubular nmmbers are fomned by a radial expansion process performed within 
thewent)ora. 
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A method of isolating a first subterranean zone from a seoond subterranean zone 
' hairing a plurality of produdng zones in a welibore has also been described that 
Includes poslttoning one or niora solid tubulars within the welibore. the solid tubuiars 
traversing the first subtenanean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the welibore. the perforated tubulars 
traversing (he second ^ibtenanean zone, radially expandir^ at least one of the solid 
tubulars and pwtbratad tubuiars within the welibore, fluldldy coupling the perforated 
tubulars and the primary soBd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the welltK)re external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zorves 
that has been depleted. 

A method of extracting materials from a wellt>ore having a plurality of producing 
15 subterranean zones, at least a portion of the welibore including a casing, has also been 
described that includes positioning orte or nnore solid tubulars within the welll3ore, 
positicxiing two or more perforated tubulars each including one or more radial passages 
within ttie welibore. the perforated tubuiars traversing the producing subtentinean 
zones, radially expanding at least one of the solid tubuiars and the perforated tubulars 
20 within the welibore. fluididy coupling the solid tubulars with the casing, fiuidiciy courting 
the perforated tubulars with the solid tubulars. fiuidiciy isolating the produdng 
subterranean zone from at least one other subtenranean zone within the welibore, 
fluididy coupling at least one of the perforated tubuiars with the produdng 
subtenanean zone, preventing fluids from passing from one of the producing zones 
25 0iat has not been depleted to one of the produdng zones that has been depleted. 

A system for isotattng a first subterranean zona from a seoond subterranean zone 
having a plurality of produdng zones In a welibore has also been described that 
includes means for positioning one or more sofid tubulars within the welibore, the solid 
30 tubuters traversing VhB first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the seoond subterranean zone, means for radially 
expanding at least one of the sdid tubuiars and perforated tubulars within the welibore. 
means for fluididy coupling the perforated tubuiars arid the solid tubulars, means for 



70 



preventing the passage of fluids from the first subterranean zone to the second 
subtecranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars^ and means for preventing fluids 
fifom passing from one of the producing »nes that has not been depleted to one of the 
produdng zones that hn been deplet9d. 

A system for extracting materials from a plurality of producing subterranean zones in a 
welibore, at least a portion of the weBbore irKduding a casing, has also been described 
that includes means, for positiofiing one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore. means for fluidicly coupling the solid 
tubulars vi^ the casing, means for fiuididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one Otiier subteranean zone within the wellt>ore, means for fluidicly coupling at 
least one of the perforated tubulars with the produdng subtenanean zone, means for 
positioning one or wore perforated tubular liners within the interior of one or nx>re of 
the perforated tubulars, and means for preventing fluids from passing from orve of the 
produdng zones ttiat has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothemnal energy from a subterranean formation 
containing a source of geottienmal energy has also been described ttiat hdudes a 
ranal isolatim assembly positioned within the subterranean fbrmatton including: one or 
more solid tubular members, each solid tubular merrri)er inducfing one or mors exiemal 
seals, one or more perforated tubular members each Including radial passages coupted 
to the solid tubular members, and one or more perforated tubular liners each Induding 
one or more radial passages coupled to the inlerlc^ surfeces of one or mora of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fornied 
by a radial expansion process performed within the welibore. 
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A method of isolating a first subterranean zone from a second subtefranean zone 
including a source of geothermal energy in a wellbore has also been described that 
Includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subten^anean zone, positiming one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zdm, radierity expanding at least one of the solid 
tubulars and perforated tubulars wittiin the wellbore, fluUidy coupling the perforated 
tubulars and the prirhary solid tiAulars, preventing the passage of fluids from the finrt 
subterranean zone to the secmd subtenanean zone mthin the wellbore exiemal to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
. tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the iriterior of 
one or more of the perforated tubulars. 

15 A method of extracting gecrthermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbcm, posiUoning one 
or mom perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenanean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothemnai zone from at least one other subtenanean zone withjn the wellbore, and 
fluMicly coupling at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for isolating a first subtenanean zone from a second geothennal 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. ttie solid tubulars traversing 
30 the first subterranean zone, nneans for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothennal subterranean zone, means for radially expanding at 
least one of the solid tubularB and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the $ecx)nd 
geothenmal subterranean zone within the wellbcre external to the prinnary solid tubulars 
and perfonated tubulars. 

5 A system for extracting geothermal eneigy from a subterranean gaothermal zorw in a 
wellbcre, at least a portion of the wellbora including a casing, has also been described 
that includes nieans for positioning orie or nioie soBd tubulars within the weilbore, 
noeans for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the sutyteiranean 

10 . geothenmal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars witMn the weObore, msans for fluididy coupling the solid 
tubulars with the casing, means for fhiidicly coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the subterranean geottiemnal zone from at 
least one other subterranean zone within the wellbbre. and means for ftuldldy coupling 

15 at least one of the perforated tubulars wtth the subterranean geolhenm^ 

An apparatus has also been described that indudes a zonal Isolation assembly 
induding: one or more solid tubular members, each solid tubular member Induding one 
or more external seals, one or more perforated tU>utar members each induding one or 

20 iTX>re radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular memt>ers are formed by a radial expansion process performed within the 
wellbore. and ttw radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore* 

A method of isolating a first subtsnwean zone from a second subterranean zone in a 
wellbore has also been descffbad that indudes positioning one or hrxm soHd tubulars 
witliin the wellbore, the solid tubulars traversing the first subterranean zone, posltlonihg 
30 one or more perforated tubulars wAlhin the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
wellbore, fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubuiars, and cleaning 
materials from the radial passages of at least ona of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method cX extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
posttkxAig one or nrx>re solid tubulars within the wellbore; positioning one or more 
perforated hjbulars within the weKbofia each indudnng one or nrtora radial passages, the 
fterfbrated tubulars traversing the producing sublenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated titulars within the wellbore. fluidldy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars^ fluidicly isoiaiing the producing subterranean zone from at least 
one otter subtenanean zone WitNn the wellbore, fluididy coupling at least one of tte 
perforated tubulars with the imducing subterranean zone, monitoring the operating 

1 5 temperatures, pressures, and flow rates within one or nnore of tte perforated tubulars, 
and cieanirig materials from tte, radial passages of at least one of tte perforated 
tubulars by further radial expansion of ttie perforated tubulars within tte wellbore. 

A system fcnr isolating a first subterranean zone from a second subten^anean zone in a 
20 wellbore tes also teen described that includes means for positiohing one or more solid 
tubulars within tte wellbore, the s<M tubulars traversing tte first sufcrterranean zone, 
means for positioning one or more perforated tubulars within tte wellbora each 
including one or more radial passai^s, tte perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of tte solid tubulars and 
25 perforated tubulars within tte wellbore, means for fluidicly coupling tte perforated 
tubulars and the sold tubulars. means fbr preventing the passage of fluids from tte first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from tte radial 
passages of at least one of tte perforated tubulans by furtter radial expansion of tte 
30 perforated tubulars within ttie wellbore. 

A system for extracting materials from a producing subteiranean zone in a welltere, at 
least a portion of the weOtore including a casing, has abo been descrited that includes 
means tor positioning one or nnore solid tubulars wittiln the weHI)ore, means tor 
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positioning one or more perforated tubulars within the welibore each including one or 
more radial passages, the perforated tubulars traversing the producir^g subterranean 
zone« means for radially expanding at least one of the solid tubulars and the perforated 
tubutes within the weilbore. means for fluididy coupling the solid tubularsi with the 

5 casing, means for flindidy coupling the perforated tubulars with the solid tubiilars. 
means Ibr fiuidic^ isolating the producing subterranean zone from at least orib other 
subterranean zone wittiin the welibore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deaning 
iTOterlals from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the welibore. 

Although Hlustrative embodiments of the invention have been thcpNn arki described, a 
wkle range of modification, changes and substitution is contemplated in the foregoing 
disdosure. tn some instances, sonrie features of the present invention may be 
IS employed without a corresponding use of the other features. Accordingty, it Is 
appropriate Qiat the appended daims be qonstmed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a. zonal Isolation assembly comprising: 
5 one or more solid tubular members, each solid tubular member Including one or 

niofe external seals; , 

one or more perforated tid}ular members each including radteil passages 
coupled to the solRl tubular members; and 

one or more perforated tubular liners each Including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolatton assembly; 

wherein at least one of the solid fajbular members and the perforated tubular 
nnembers are formed by a tadlal ^cpansion process performed within the wellbore; and 
15 wherein the perforated tabular liners are fomned by a radial expansion process 

performed within the welibore. 

2. A noethod of isolating a first subtenanean zone from a second subterranean 
zone in a welibore, comprising: 

20 positioning one or more solid tubulars within the welibore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or nK>re radial 
passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of ttie solid tubulars and perforated tubulars 

within the welibore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fliAls from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
30 perforated tubulars; 

' positioning one or more perforated tubular liners witiin the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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3. A method of extracting materials from a producing subterranean zone in a 
wenbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubuiars wittiln the wellbore; 
5 posltiofiing one or more perforated tubuiars each mduding one or more radial 

passages witMn the weDbore, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 
10' fluididy coupling the solid tubuiars with the casing; 

flukOcly coupling the perforated tubuiars with the solid tubuiars; 

fluidicly isolating the producbig subterranean zone from at least me other 
subterranean zone withih the wellbore; 

fluidicly coupling at least one of the perforated tubuiars witti the produdng 
15 subterranean zof>e; 

positioning one or more perforated tubular liners within the interior of one or 
moreof the perforated tubuiars; and 

radially expanding and i^astically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. 

20 

4. A system for isolating a first subterranean zone from a second subten^nean 
zone in a weHbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tiibuiars traversing the tirst subterranean zone; 
25 means for positioning one or more perforated tiA)ulars each Including one or 

more radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranearizme; 

rrmns tor radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 
30 means for fluididy ooupBng the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the prihnary soU tubuiars 
and perforated tubuiars; 
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means for positioning one or more perforated tubular liners within the interior of 
one ornrK>re of the perforated tutHilars; and 

means (or radially expanding and plasticalty deforming the perforated tubular 
tinerB within the interior of one or more of the perforated tubulars. 

5 

'5. A system for extracting materials fronn a produdng subterranean zone in. a 
weflbore. at least a portion of the wetibore including a casing, comprising; 
means for positioning one or more solid tubulars within ttie weiibore; 
means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the weiibore. th6 perforated tubulm traversing the 
producing subterranean »na; 

means for radiaily expanding at least one of the solid tubulars and the 
perforated tubulars wittiin the wen)ore; 

means for fluidicty coupling the solid tubulars with the casing; 
1 S means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
other sut>terFBnean zone within the weiibore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone; 
20 means for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radiaily expanding and plastically deforming the perforated tubular 
liners within the int«1or of dne or more of the perforated tubulars. 

25 6. An apparatus for extracting geothermal energy from a subterranean fonmatibn 
containing a source of geqthemnal energy, oonriprislng: 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

one or more solid tubular members, each solid tubular member Including one or 
30 more external seals; 

one or more perforated tul^lar members each induding radial passages 
coupled to the solid tubular men^rs; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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mBmbers; and 

a shod coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 

zone including a source of geoOiermai energy in a weifeore, comprising: 

* 

posittoning one or more solid lubuiars within the wellbore, the solid tubulare 
trsversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radiai 

passages virithln the welibore, the perforated tubulais traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welibore external to the . primary solid tubulars and 
perforated tubulars; and 

pbsltiontng one or mare perforated tubular liners within the interior of one or 
20 rTK>re of the perforated tubulars; and 

radially expanding and plasticaUy defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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1. An apparatus, ccvnprising: 

a zonal isolation assembly comprising: 

one or more solid tubular memt>ers, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling ttie flow of fluidic materials through the peribrated tubular members; 

one or more temperature sensors operably coupled to me or more of the. 
10 * perforated tubular members for monitoring the operating temperature within the. 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate wftttlri the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably. coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solkl tubular members and the peribrated tubular 
members are fonned by a radial expansion process performed within the wetlbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the weObore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the welRx)re. the perforated 
30 tubulars travertir^ the second subterranean zone; 

radially expanding at least one of the primary soM tubulars and peribrated 
tubulars wittiin the wellbore; 

fluidicly coupling the perforated tubulars and the soHd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, arxl flow rates within one or 
more of the perforated tubulars; and 
5 controHing the flow of fluidic materials through the perforated tubulars as a 

funcOon of the monitored operating temperahires, fm^ures, and flow rates. 

3. A m^od of ending materials from a producing subterranean zone In a 
wellbore, at lent a portion of the wellbore Including a casing, comprising; 

10 positioning one or mora solid tubiriars within the wellbore; 

positioning one or more perforated tubulsro within the wellbore, the perforated 
tubulars traversing the producing sufatenanean zone; 

radiatly expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; . 
15 fluidtcdyooupbng the solid tubulars with the casing; - ^ 

fiuldlcly coupling the perforated tubulars with the solid tubulars; 
fhjididy toolating the producing subterranean zone from least one other 
subterranean zone wlttiin the wellbore; 

fluidlcly coupling at least one of^ the perfcrated tubulars with the producvig 
20 subterranean zone; 

rTK)nttoring the operating temperatures, pressures, and flow rates within one or 
more of the perfcKated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of tlie monitored operpting temperatures* pressures, and flow rates. 

25 

4. A system for isdatn^ a first subtenanean zone from a second subterranean 
zone in a weflbore, comprising: 

means for positiOTing one more solid tubulars within the wellbore, the solid 
tutMilars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the vi^llbore. the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monttoriiig the operating temperatures, pressures, and flow rates 
5 wtthin one or more of the perforated tubulars; and 

means for controlling the How of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producfftg subtenanean zone In a 
wellbore, at least a portion of the wellbore indudihg a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for fmltloning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the produdng subterrlurman ^ 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluUiciy coupling the solid tubulars with the casir\g; 
means for fiuidicly coupling the perforated tubulars with the solid tubulars; 
means for fiuidicly isolating the producing sijril>tenanean zone from at least one 
oti^r subterranean zone within the wellbore; 

means for fiuidtcly coupling 'at least one of the perforated tubulars with tf^e 
producing subtenranean zor^; 

nneans for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperaturas, pressures, and flow rates. 

6. An apparatus, conrtprising: 
a zonal isolation assembly comprising: 

30 one or more solid tubular members, each wiid M)ular memlwr including one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 
cotjpled to the solid tubular members; and 

one or niore solid tubular liners coufried to the Interior surfaces of one or m6re 
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of the perforated tubular memt)ers for sealing at least some of the radial passages of 
the perforated tubular members; arnl 

a shoe coupled to the zonal isolation assembly; 

wher^ at least one of the soGd tubular nriembers and the perforated tubular 
5 members are formed by a radal expansion process perfomned within ttie wellbore; and 
wherein the solid tubular Iners are .fbnned by a radial expansion process 
perliomied within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subtenanean zone; 

positioning one or nriore perforated tubulars each including one or more radial 
passages within the wellbore, tte perforated tajbulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluldicly coupling the perforated tubuteirs and the primary solk) tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or nrxxe of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the peribrated tubitore to flukfidy seal at least some oif the 
radial passages of the perforated tubulars. 

8. ' A method of extracting materials from a producing subterranean zone In a 
wen>ore, at least a portion of the wellbore inducfing a casing, comprising; 

30 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each indudir>g one or more radial 
passages within ttie wellborB, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidkdy coupling the solid tul)ulars with the cas^^ 

ftuidiciy ooupOng the pertbrated tubulars with the solid tubutars; 
5 flukiidy isolating the producing subtenranean zone from at least one oflier 

subtenartean zone withth the wellbore; 

fluidicly ooupHng at least one of the perforated tubulars with the producing 
subtmaneanzone; 

positioning one or more soHd tubular liners within the Interior of one or nnora of 
10 . the perft>rated tubuitfs; and 

radially expanding and plastically defbmning the solid tubular liners within the 
interior of one or more of the perforated tii>uiars to flyldidy seal at least some of the 
radial passagm of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, connprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

nrteans for positioning one or more perforated tubulars each including one or 
20 nwre radial passages within the weHbore, the perforated tubulars traversing the second 
subterranean zor>e; 

means for radially expanding at least one of tfie solid tubulars and perforated 
tubulars within the wellbore; 

means for flutdidy coupling the perforated tiAulars and the solid tuburtars; 
25 means for preventing the passage of fluids f rorh the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulare 
and perforated tubulars; 

means for positioning one or more solid tubular Hners within the interior of one 
or mors of the perforated tubulars; and 
30 means for radially expanding arid plasticaily defomning the solid tubular liners 

within the interior of one or more of the perfiprated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subtenBnean zone in a 
wellbore^ at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tut>ulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subtenranean »ne; 

means for radially expanding at least one of the solid tubujars and the 
perforated tubulars within the wellbore; . 

nraans for fluidicly coupling the solid tubUlars with (he casing; 
10 means forfluldidy coupllr^ the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at teast one of the perforated fubulars with the 
producing subtenranean zone; 
15 means for positicHiing orie or more soRd tutNJter Oners within the Inferior of one 

or rmre of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars, 

20 

I t An apparatus, comprising: 

a zor^al isolation assembly comprising: 

one or more solid tubular members, each solid tubular member iriduding one or 
more external seals; 

25 one or more perforated tubular 'members each including radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least scmie of the perforated tubular nnembers. 
for sealing at teast some of the radial passages erf the perforated tubular members; and 
a shoe coupled to the zonal Isoteflon assembly. 

■30 

12. A method of Isoteting a first subterranean zone frorn a second subterranean 
zone In a wellbore, oonrqdrising: 

positioning one or tnotB solid tubulars within the wellbore. the solid tubulars 
traversing the first subtentinean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least, one of the solid tubulars and perforated tubulars 
5 within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the weBbore external to the priniary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and . 

Injecting a hardenable fluklic sealing mateiial into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

IS 13. A method of extracUhg materials from a producing subterrarvean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore^ the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluidicly isolating the. produdng subterranean zone from at least one (Mher 

subterranean zone within the weltbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subtenranean zone; 

sealing off an annular regton within at least one of the perforated tubulars; and 
30 injecting a hardenable fluMic sealing materiiri Into the sealed annular regtons of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14, A system for isolating a first subterrar>ean zone from a second subterranean 
zone in a wetlbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; ^ 
S means for positioning one or rrKxe perforated tubulars each including one or 

more radial passages within the wellbore, the perforated Ujbufars traversing the secorid 
subterranean zone; 

means for radially expanding at least one oif tlie soUd tubulars and perforated 
tubulars vrittiin the wellbore; 
10 nneans for fluldidy coupling the perforated tubulars and ttie solid tubulars; 

means for preventing the passage of fluids flx>m the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for seaiing off an annular region within at iesist one of the perforated . 
15 tubulars; and 

means for Injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars lo seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at ieast a portion of the welltx>r6 including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars oach including one or 
mors radial passages within the wellbore, the perforated tubulars traversing the 
25 producing sufcrterranean zone; 

means for radially expanding at ieast one of the solid tubulars and the 
perforated tubulars wthin the vtfeilbore; 

' means forfluidicly coupling the solid tubulars with the casing; 
means forfluidicly coupling the perforated tubulars with the solid tubulars: 
30 means for fluidiciy Isolating the producing subterranean zone from at least one 

other subtenanean mne within ttie wellbore; 

means far fluidiciy coupling at least oiie of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing qff an annular region within at least one of the perforated 
tutHilars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the peiforated tubulars to seal off at least some of the radial passages of the 
5 pefforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subterranean formation, comprising: 

one or more solid tubuldr rnembers. each solid tubular member including one or 
more external seals; 

one or more p^fbrated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least orte of ttie solid tubular members and the perforated tubular 
memberB are fonned by a radial expansion process performed within the welibore; and 
wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subten^anean fbrnnation compress the 
subterranean fomnatlon. 

18. A method cS isolating a first subterranean zone from a second subterranean 
25 zone in a wdttxyTB, comprishg: 

positioning one or more solid tubulars within the welibore. the soRd tubulars 
traversing the ffrst subterrariean zone; * 

positioning one or more perforated tubuters within the welibore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the welibore; 

radially expanding at least one of the perforated tubulars into intimate oontect 
with the secorki subterranean zone; 
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fluidicfly ooupling the perforated tubulars and the solid tubuiars; and 
preventing the passage of fluids from the ftrst subten-anean zone to the second 

subterranean zone within the wetlbore external to the solid tubuiars and perforated 

fajbufars, 

5 

1d. The method of claim 18, wherein perforated tubuiars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subten^nean zone. 

10 20. The method of ctaim 16, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second suUemanean ' 
zone. 

21. The method cf claim 18, further comprising vibrating the second subterranean 
tS zone to dean the radial passages of the perforated jubulars ttiat are radially expanded 

Into Intimate oontatit with the seqond suMenanean zone. 

22. The nnethod of daim 18, further comprising ai^tylng an imptilsive joad to the 
perforated tubuiars that are radially expanded into Intimate contact with the second 

20 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wetlbore, at least a portion of the wellbore including a casing, comprising; 

25 positioning one or more solid tubuiars within Vhe wellbore;' 

positioning one or more perforated tubuiars witi^in ttie wellbore each Inciudlng 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tutMilars and the perforated tubuiars " 
30 witiiln the wellbore; 

radtelly expanilng at least one of the perforated tubuiars Into Intimate contact 
with the producing subterranean zone; 

fluKlicly ooupling the solid tubuiars witii the casing; 

ftuididy coupling the perforated tubuiars with the solid tubuiars; 
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fluidicly Isolating the producing subten^nean zone from at least one ottier 
subten^nean zone wittiin the wellbore; and 

nuldidy coupling at least one of the perforated tubulars with the producing 
subtennanean zone. 

5 

24. The nnethod of claim 23, wherein the perforated tutnilars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
produdhg subterranean zone. 

10^ 25. The nnethod of daim 23» further ccwnprising vtbrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vlbrathfig the produdng. 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contad with the produdng subtenranean zone. 

27. The method of daim 23. further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 isubtenranedn zone to increase the rate of recovery of hydrocarbons from the producing 
sutiterranean zone. 

28. A system for isolating a firsi subterranean zom from a second sut>tenranean 
zone in a wellbore, comprising: 

25 means fbr positioning one or more solid tubulars within the wellbors, the solid 

tubutars traversing the fir^ subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more r^lai passages, the perforated tubulars traversing the second 
subtenranean zone; ' 
30 means for radialty expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; , 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subtenranean zone; 

means forfluididy coupHng the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from tlie first subtenBnean zone to 
the second subten-anean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 26, wherein ttie means for radially expanding at least one 
of the perforated tubulars into intimald oontact with the second subterranean zone 
comprises means for compressing the second subtenranean zone. 

30. the system of daim 28, further comprising means for vibrafing the second 
10 subterranean zorw to increase the rate of reoovery of hydrocartions from the second 
subterranean zone. 

31 The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial (Nissages of the perforated tubulars that are 
1 5 radially expanded into intimate* contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact viHth the 
second subterranean zone to Increase the rate of recovery of hydrocarbons from the 

20 second subtenanean zone. 

33. A system for extracting niaterials from a producing subtenanean zone in a 
v^Ubore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more soHd tubulm within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

thduding one or more radial openings, the perforated tubulars travershg the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tutMJiars and the 
perforated tubulars within the wellbore; 
30 means for radially e)q)andlng at least one of the perforated tubulars Into.ihtlmate 

contact with the producing subterranean zone; 

means forfluidtely coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean »ne from at least one 
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other subterranean zone within the wellbore; and 

means for fluidicly coupling at least .one of the perforated tubulars with the 
producing subtenanean zone. 

5 34. The system of ctaim 33, wherein the means for radially expanding at least one 
of the perforated tubutars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

i 

35. The system of daim 33, further comprising means for vibrating the producing 
10. subterranean zone to increase the rate of recovery of hydrocartXMis from the producing 

subterranean zone. 

36. The system of daim 33, further apprising weans for vibraHng the produdng 
subtenariean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with the produdng subterranean ^e. 

37. The system of claim 33, further corTq>ri8ing means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intin^ate contact with the 
pnxiudng subterranean zon^ to increase the rate of recovery of hydrocarbons frorn the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zxxtai Isolation assenr4)ly positioned within a wellbore that traverses a 
subtenanean fbrmation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one Of more perforated tubular members coupled to Vhe solid tubular members; 

and' 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular memtwrs and the perforated tubular 

members are fonned by a radial expar^ion process perfomned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate oontad with the perforated wellbore casing. 
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3d. The apparatus of daim 38, wherein the perforated tubular memt>ers that are 
radially exparxled into intimate contact with the perforated casing compress the 
subterranean formation* 

5 40. A method of teolating a first subterranean zone from a second subtenianaan 

zone in a wellbore that includes a perforated casing that traverses the second 

subtenranean 2one, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or rnqra perforated tubulars within the wellbore eac^ including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of «>e primary splid tubutars and 'perforated 
tubulars within the welibore; 
15 radially expanding at least one of the perforated tubulars into intimate 

with the perforated casing; 

fiuidlcly coupling the perforated tutiuiars and the solid tubulars; arKl 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing comt^ess the second 
subterranean zone. 

26 

42. . The method of claim 40. further comprising vibrating the second subten^nean 
zone to increase the rate of recovery of hydrboartMns from the second subten'anean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into )ntf mate contact with the perforated casing. 

44. The method of daim 40. further comprising applyirig an Impulsive toad to the 
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perforated tubutars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartxHis from the second subtenranean 
zone. 

5 . 45. A method of extracHng material from a producing subt^ranean zone In a 
welltore, at least a portion of the wellbore including a casing and a perforated casirig 
that tramses the producing subtenanean zor^, comprising: 

positioning cm or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the weilbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subtenranean zone; 

radially expanding at least one of the solid tubidars and the perforated tubulars 
within, the weilbore; 

radially expanding at. least one of the perforated tubulars into intimate contact 
15 with the p^fprated casing; 

fluldlcly coupling the solid tubulars with the casing; ^ 
fluidicly coupling the perforatad tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subt»Tanean zone within the weilbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subtemanean zone. 

46. The rnethod of claim 45, wherein the perforated tubulars that are radially 
expmded into intirhate contact witti the perfbrated casing compress the producing 

25 subterraneari zone. 

47. The method of' daim 45. further comprising. vtt)rating the producing 
subterranean zone to increase the rate of racovery of hydrocarbbns from the producing 
subterranean zone. 

30 

48. Tto method of dalm 45, further comprising vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into Intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subtarrmean zone. 

5 • 

50. A system for Isolating a fffsl subterranean zone from a second subterranean 
zone in a wellbofB that includes a perforated casing that traverses the second 
subteiranean zone, oomprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
10 tubulars traversing the first subterranean zone; 

means for positlmrng one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at [easi one of the solid tubulars and perforated 
15 tubulars within ttie weilbore; 

iDeans for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the weilbore external to the soiid tubulars and 
perforated tubulars. 

51. the system of claim 50, wherein the rneans for radially expanding at least one 
of the perforated tubylars into intimate contact with the perforated casing comprises 

25 rneans for compressing the second subterranean zone. 

52. The system of ctedm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
siilMerranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the sisoond 
subtenanean zone to dean the radial passages of the pierforated tubulars that are 
radially expanded into intimate contact virtth the perforated casing. 
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54. The system of daim 50, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
wellbora, at least a portim of the weHbore Including a casing and a perforated casing 
that traverses the producing subterranean zAie, comprising; 

means for positioning one or more solid tutnilars within the vireObore; 
10 nrieans ft^posttionlng one or more perforated tubulars within tte 

including one or more radial openlnga, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars withlnthe weHbore; 
16 means for radially expanding at least one of the perforated tubulars into intimate 

oontect with the perforated casing; 

nrwans for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluidlcty isolating the producing subtenBnean zone from at least one 
20 other subtenranean zone within the weHbore; and 

means for fluldtcly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of ctaim 65, wherein the means for radially expanding at least one 
25 of the perforated tubUters into intimate conted with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57* the system of daim 55. fiolher comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart)or» from the producing 
30 subtenanean zone. 

58* The system of daim 55, furttier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars fliat are 
radially expanded into intimate cbntect with the perforated casing. 
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. 59. The system of claim 55, further cwnprising means for applying an impulsh^e 
load to the perforated tubulars that are radially expanded into intimate contact with ttie 
perforated casing to increase the rate 6f recovery of hydrocarbons from the producing 
5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isoiatiori assembly comprising: 

one or more solid tibular memt)ers. each sdid tubular memt>er including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular mend)ers; and 

one or more perforated tubular liners each inducfing one or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal isolatton assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
menters are fonrried by a radial expansion process performed within the wellbore; and 
wherein the perforated tutxilar liners are forrhed by a radial expansion process 
20 perfonmed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbofe. the solid tubulars 
25 traversing the first subtehranean zone; 

portioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the peribraled tubuliars traverting the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

ftuididy coupling the perforated tiAulars and the primary sdid tobulars; 

preventing the passage of fluids from the fln^t subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars arid 
perforated tobulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radlatly expanding and piasticaiiy deforming the perforated tubular lir^rs within 
the interior of OTie or more of the perforated tubulars.. 

5 

62. A method of extracting materials from a producing subterranean zone In a 
welibore, at least a portion of the wellbore hndudtn'g a casing, comprising; 

positioning one or more solid tubulars withbi the wellbore; 

positioning one or more perforated tiibuters each including one or more radial 
10 passages withm the welltdore, the perforated tubulars traversing the producing 
subterranean zorte; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldicly coupling the solid tubutars with the casing; 
1 5 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluldicly isolating the producing subterranean zone from at least one other 
subterranean zorte within the welltx>re; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically deforming the periforated tubular liners within 
the interior of one or more of the perforated tubuters. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
2one in a wellbore, oomprising: 

means for positioning one or more solid tubidars within ttte wellbore, the solid 
tutHJlars traversing the first subterranean zone; 

means for positiohing one or more perforated tubulars each including one or 
30 mora radial passages within the wetibore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; 



98 



means for preventing the passage of fluids from the first subten^nean zone to 
the second subtenranean zone within the wellbore external to the primary soiid tubulars 
and perforated tubulars; 

means for positioning ora or more perfected tubular liners within the interior of 
5 oneornnoreof the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system fc^ extracting matertals from a producing subterranean zone in a 
1 0 weiibore, at least a portion of ttie wellbore including a casing* comprising: 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubi^rs each including one or 
more radial passages virithin the weiibore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

nwans for fluidicly coupling the solid tubulars with thte casing; 

means for fluididy couplirig the perforated tubulars with the solid tubutars; 

means for ftuididy isolating the producing subtenBnean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with ttie 
producing subterranean zone; 

means for positioning one or mors perforated tubular liners within tlie interior of 
one or more of the. perforated tubulars; and 
25 means for radially expanding and f>lastically defonming the perforated tubular 

liners within the interfor of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or mora solid tubular members, each solid tubular member Including one or 

more external seals; 

two or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllabfy fluididy coupling the perforated 
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tubular rmmbers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular . 
members are formed by a radial expansbn process performed within the weltbore. 

5 

66. A niethod of Isolating a first subterrar^n zone from a second subterranean 
zone having a plurality of producing zones In a wellborB, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or wore perforated tubulars each including one or more radial 

passages wItMn the wellbore, the perforated tubulars traverdng - the second 
subterranean zone; 

radially expanding at least one of the sold tubulars and perforated tubulars 
within the weilbore;. 
15 fluidicly coupling the perforated tubulars and ttie prtnriary sdM 

preventing the passage of fluids from the first suttenranean zone to the second 
subterranean zone within the weilbors external to the prtamary solid tul3ulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producirtg zones that has tKt 
20 been depleted to one of the proAidr^ »mes that has been depleted, 

67. A method of extracting materials from a weilbore having a plurality of producing 
subterranean zones, at least a portion of the weilbore including a casing^ comprising; 

positioning one or nK>re solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within ttie weilbore, the perfbrated tubulars traversing the producing 
subterranean zones: 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 
30 fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

flutdidy isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t)een depleted to one of the prtxiucing zones that has been deleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oomprfsing: 

means for positioning one or more eoHd toibulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubidars each including one or 
10 more radial passages within the weltbore, the perforated tubulars traversing the second 
siiblerranean zone; 

means for radially exparxfing at least one of the solid tubulars arul perforated 
tubulars within the wetibore; 

means for fluldldy coupHng the perforated tubulars and the solid tajbulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenBnean zone vi^tMh the wellbore external to the primary solid tubulars 
and perforated tubulars; , 

means for positioning one or more perforated tubular liners within the interior of 
one or more (rf the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 ineans for positioning one or rnore solid tubulansvvithin the wellb^ 

means for positioning one or more perforated tubulars each including one or 
more radtal passages, within the weObore. the perforated tubulars traversing the 
producing subtenanean zones; 

means to* radially expanding at least one of the solid tubulars and the 
30 perforated tubulars wHtiin the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perfbrated.tubulars with the soTid tubulars; 

means for fluidicly isolating tlie producing sut)terranean zone from at least one 
other subterranean zone within the wellbore: * 
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means for fluidiciy coupOng at least one of the pefforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
5 means for preventing flukis from passing from one of the producing zmes that 

has not been depleted to one of the producing zones that hM been depleted. 

70. An apparahjs for extractii^ geothenrnal energy from a subterranean formation 
oontaining a source of geothermal energy, oomprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more edemal seals; 

one or more perforated tubular membei^ each including radial passages 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior suifaces of one or nnore of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a fM siAtenranean zone from a second subterranean 
zone including a source of geothermal energy in a weltbore, wmprising: 

25 positioning one or more solid tubulars witNn the wellbore, the solid tubulare 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubutars and perforated tubulars 

within the we1lt>ore; 

fluldidy coupling the perforated tubulars and the prinoacy solid tubulars; 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perfmted tubular liners vyithin the interior of one or 
mora of the perforated tubulars; and 

radialiy expanding and piasticalfy defomring the perforated tubular liners within 
5 theintertorofoneormoreof the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothemnal 
zone in a weBboret at least a pc^n of the wellbore including a casing, comprising; 

positioning one or wore solid tubulars within the welltM)re; 
10 po^oning one or more perforated tubulars each including one or rnors radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothennalzone; 

radially expending at least one of the solid tubulars and the perforated tubulars 
wHMn the wellbore; 
1 5 ' fluidiciy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidiciy isolating the subten^nean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidiciy coupling at least one of the perforated tubulars with the subtenanean 
20 . geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothemnai 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within ttie wellbore, the perforated tubulars travertirHa the second 
geothermal subterranean zone; 

means, for radially expanding at least one of the solid tubulars and perforated 
30 tubulars wfthin the w^bore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothenmal subterranean zone within, the wellbore external to the primary 
solid tubulars and perforated tutHJiars. 
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74. A system for extracting geothermal energy from a subterranean geothem^l 
zone in a wellborep at least a portion of the wellt)ore including, a casing, comprising; 

5 means for positioning one or more solid UAulars within the wellt>ore; 

nneans for positioning one or more pefforated tubulars each including one or 
more radial passages witliin the wellbore, the perforated tubulars traversing the 
subtenanean geothermal zone; 

means for radially expancfing at least onei of the solid tubuiars and the 
10 perforated tubiilaf&virithin the vvelibore; 

means for fiuidicly coupling the solid tulxjlars with the casin^^ 
means for fiutdidy coupling the perforated tubulars wrttti the solid tubulars; 
means for fluididy teolating the subterranem geothenmal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

sutrterranean geothermal zone. 

75. An apparatus, comprising; 

a zonal isolation assembly comprising: 
20 one or more solid tubular immt>ers. each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to ttie solid tutujiar members; and 

a shoe coupled to the zonal isdation assembly; 
25 wherein at least one of the scAd tubular nnembers and the perforated tuiHJiar 

members are fonned by a radial expansion process performed wiMn the wellbore; and 

wherein the radial passage of at least bne of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating 9 first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the welitxKet the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tutnilars within the wallbore each Including 
one or more radial passages, the perforated tubulars traversing the secoml 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preveriting tiie passage of fluids from the first subterranean zone to the second 
subterranean zorw within the welibore external to the solU tubidars and perforated 
tubuters; and 

cleaning materiats from the radial passages (tf at least one of the perforated 
tubulars by further radial expansion of the perforated ttjbulars within the wellbore. 

77. A nnethod of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing* isomprising; 

positioning one or nmre solid tubufairs within the wellbore; 

positioning one or nnore perforated tubutars within the wellbore each including 
one or imre radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solkJ tubulars with the casing; 

fluididy coupling the perfcxBted tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least or^e other 
subterranean zone witiiin the wellbore; 

fluMicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

nx>nitoring the operating tennperatures, pressures, and Dow rales within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tiAHilars by further radial expansion of the perforated tubulars within the wellbore. 

7S. A system for isblating a first subterranean zone from a second subterranean 
zone In a wellbore, comprfsing: 
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means for positioning one or more solid tubulars within the welit)orB, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
5 subten^nean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means fbr fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the ^cond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

nneans for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubular^ within the 
wellbore. 

15 

79. A system for extracting materials from a producing, subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars vAMn the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidlcly coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means fbr ftuididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupllr^g at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 emans fbr deaning materials 'from the radial passages of at least one of the perforated 
tutHilars by further radial expansion of the perforated tubulare withm the weRbore. 
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